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1.0 OBJECTIVES 

This Technical Memorandum is a Field Samphng Plan (FSP) for the collecbon of surface- 

water and sediment samples in the Industnal Area of Rocky Flats Enwonmental Technology 

Site (RFETS). Surface water and sediment samphng is to be completed as part of the 

Integrated Operable Unit (IOU) Phase I, Stage 1 Resource Conservabon and Recovery Act 

(RCRA) Facility Invesbgabon (RFI) and the Comprehensive Environmental Response, 

Compensabon, and Liabihty Act (CERCLA) Remedial Invesbgabon (RI). "Ius Technical 

Memorandum is intended to serve as an addendum to the RF./.. Work PZun, 400/800 Area, 

Operable Unit (OU) 12 (EG&G 1992a) and wdl apply to OUs 8, 9, 10, 12, 13, and 14 The 

objecbves of the OU12 WURI fieId invesbgabon are to charactenze the nature and extent 

of contaminabon; support health nsk assessment and envvonmental evaluabon; and support 

correcbve measures studies, feasibihty studies, and treatabllity studies 

1.1 SURFACEWATER AND SEDIMENT FIELD SAMPLING PLAN OBJECTIVES 

The specific objecbves of this FSP are not intended to meet all of the objectwes of the OU12 

RFI/RI but to provide a rabonale for selecbon of (1) samphng locations, (2) analytical 

parameters, and (3) field procedures and equipment requved to conduct samphng acbvibes 

~\fhts\oulZ\tsamem\secGl (wpf) Decamber 28.1991 
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In addifion, it will be necessary to meet the applicable data quality objectwes (DQOs) per 

the Interagency Agreement (IAG) (U S Department of Energy DOE] et al 1991) 

The DQOs applicable to this FSP are the following. 

e Establish the presence or absence of contammabon 111 surface waters and sediments 

that are migratmg toward or across the boundanes of the Industnal Area 

Collect data that wdl support human health baseline nsk assessments ("BRAS). 

To meet the objectwe of determining the presence or absence of contarmnahon in surface 

water or sediments, a mulbstage samplmg frequency wdl be used. The rabonale for using 

a mulustage sampling approach is to collect data for surface water for companson dunng the 
extremes of dry and wet condihons, and to collect sediment samples before scheduled ditch 

mamtenance in February 1995 that wdl clear debns and sediment from the dmnage system 

on plant-site to avoid spnng flooding The muhstage approach wdl requlre three samphng 

events The first sampling event wdl be performed m February 1995 before ditch 

mamtenance to collect sediment samples and samples of surface water where possible The 

second and third sampling events wdl involve surface-water sampling m the spnng and late 

summer 1995, respectwely. The second and third samphg events for surface water will 

generate data to determrne the effects of diffemg moisture condibons and support 

idenbficabon of possible source areas where flow is htemttent. 

An important DQO for the IOUs, as descnbed m each OU work plan, is to collect data that 

will support a "BRA Data collected as part of previous mvesbgalrons and momtonng 

programs were examined to determine the purpose and objectmes of those programs and 

inveshgaoons Data from programs and invesbgattons that were not nsk based, but 
pnmanly associated with regulatory compliance, did not meet the DQOs of Ws FSP 

. I  
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Different program DQOs, chemicals of concern, and andyt~cal detection limts preclude 

using the data to support human-health nsk assessment. The data from programs and 

invesbgabons that do not meet the DQOs of this FSP are considered "data gaps" and wdl 

be subject to invesbgatron and evaluation under this FSP 

1.2 COORDINATION WITH OTHER INDUSTRIAL AREA PROGRAMS AND 
INVESTIGATIONS 

Informahon, data, and results from other programs and invesbgabons were used to develop 

analybcal rabonale and sampling locabons. An overnew of the programs and invesbgatrons 

considered is provided below 

Data collected for the Nabonal Pollutant Discharge Elmnabon System (NPDES) 
permit monitonng to charactenze surface-water quahty dunng runoff and lugh-flow 

events were used to support analybcal rabonale. 

Conclusions from event-related programs were used to support analyt~cal rabonale. 

Results from the 750 Pad, 750 Culvert, and 904 Pad monitonng program were also 

used to support analybcal rabonale. 

Surface-water sampling results from the OU2 invesbgabon, which includes the 903 
Pad and Mound Areas, were incorporated mto the FSP in support of samphng 

rabonale 

Sampling locabons for surface-water and sediments samples proposed for the OU13 
WETS 100 Area, Phase I, Stage 1, RFI/RI were included m this FSP. Data from 
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this sampling event will be retneved and mcluded with the samples collected under 

this FSP 

e The Phase I, Stage 1, RFYRI for OU12 included the collechon of surface-water and 

sediment samples. The locahons of these samples are not mcluded m this FSP. The 

results of these samples will be used III report development. 

The OU8 Phase I, Stage 1, RFYRI included data compilahon and subsequent 
sampling of budding sumps and foohng drams The conclusions associated with 

these achvihes are incorporated in this FSP to avoid overlap between OU8 achvihes 

These programs and invesbgahons are discussed in more d e w  in Sechons 2 0 and 3 0. 

Other Industnal Area achvihes considered included the Intenm Measures/Intenm Remedial 

Achon (IM/IRA) for the Industnal Area and the OU4 (Solar Ponds) mveshgahon concemng 

Bowman’s Pond These programs will not dmt ly  impact the sample locahon selection or 

rahonale for this FSP. However, the work specified m th~s FSP and subsequent results may 
be useful in establishmg baseline condibons for iuf, surface water, and groundwater for 

decontaminabon and decommssioning venficabon momtonng detzuled in the Industnal Area 
IM/IRA/Decision Document OD). Sampling at Bowman’s Pond is considered a separate 
invesbgahon and was not addressed in this FSP 

In addihon to the precedmg programs and investigabons, results from the Site-Wide Surface- 
Water and Sediment Geochemical Charactenzahon Program were incorporated into th~s FSP 

and were used to support sample locatxon selechon and analytical rationale. This program 

is discussed in dea l  in Secbon 2 0 
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As previously menhoned, this FSP is bemg developed under the Phase I, Stage I RFI/RI for 

the IOU Media samphng is part of a comprehensive, mulhstage program of site 

charactemahon, feasibility studies, and remedial/correchve achons currently in progress at 

WETS These achvihes are being conducted pursuant to an IAG among the DOE, the U S. 

Environmental Protechon Agency (EPA), and the State of Colorado Department of Health 

(now known as the Colorado Department of Pubhc Health and Enwonment [CDPHE]) dated 

January 22, 1991 (DOE et al. 1991). The IAG program developed by these agencies 

addresses both RCRA and CERCLA requirements. 
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2.0 PREVIOUS STUDIES AND INVESTIGATIONS 

The objechve of this secbon is to review histoncal surface-water and sediment data collected 

at WETS. The purpose of this review was to idenhfj existmg surface-water and sediment 
data collected withm or near the Industnal Area. These data wdl assist m scoping the 

current sampling program by idenbfyrng potenhal areas of concern and idenbfying relevant 

high-quality data that can be used to support subsequent decision malung in the IOU in lieu 

of collectmg addibonal samples 

Surface-water and sediment data for the Industnal Area are relatwely limited because 

surface-water and sediment momtonng at WETS has hlstoncally focused on and contmues 

to focus on comphance with regulatory requirements and IAG. Histoncally, the majonty 

of samphng has O C C U K ~ ~  at the dmnage ponds, whlch were sampled III support of the 

applicahon for a NPDES permit (1974 to 1992) Currently, most surface-water and sediment 

sampling occurs in individual OUs and at the dmnage ponds. WETS has conducted several 

nonregulatory-dnven programs, which were designed to charactenze background and site- 
wide surface-water (including stormwater) and sediment quahty and to research specific 

aspects of contamrnant transport Data apphcable to meetmg the objectwes of thls FSP were 

extracted from the Rocky Flats Environmental Database System (RFEDS). 

wpvp\fl.tr\wl2\tachmcm\rcct2 wpf Deccmbcr 28. 1994 F d  I 
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For the purpose of this data review, more than 30 major surface-water documents were 

reviewed and evaluated for their perhnence to th~s FSP. In general, documents reviewed 

included background geochemical charactenzabon reports, baseflow and stormwater 
charactenzabon reports, innovabve and/or expenmental monitonng programs, OU-related 

monitonng programs, and regulatory monitonng programs. After review of these 

documents, several were selected for more intensive scrutrny because of thew data quality 
and proximity of sampling points to the Industnal Area In addibon to reviewmg documents, 

interviews were conducted with a number of EG&G Rocky Flats, Inc. (EG&G) staff from 

both the Surface Water and Environmental Restorabon Divisions. The data obkuned from 

these sources are discussed in the following secbons 

A number of ongoing inveshgabons will be addressed rn Secbon 3.0, Exlsbng Monitonng 

and Investigabon Programs Included among these are the following: 

e OU2 IM/IRA Project, 
e OU8 Foobng Drams Survey; and 

e WETS Quarterly Monitonng Program. 

These invesbgabons have produced data that were reviewed to technically evaluate the 

sampling locabons. 

2.1 SITEWIDE SURFACEWATER AND SEDIMENT GEOCHEMICAL 

CHARACTERIZATION PROGRAM 

Monitonng at approximately 116 surface-water locattons and 47 sediment locauons was 
inihated in 1989 at WETS as part of a site-wde charactemtton program that also 

supported specific regulatory requirements of the IAG The IAG momtomg points m the 

vicinity of the Industnal Area are plotted in Figure 2-1. Begmng in 1989, the site-wide 
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charactenzabon program sampled 73 surface-water momtonng locabons on a monthly basis 

and 25 sediment locabons on a biannual basis (EG&G 1992b) By 1992, the program had 

evolved into sampling 82 surface-water stabons and 25 sediment stabons on a quarterly basis 

(EG&G 1992c) Samples were analyzed for metals, radionuchdes, volatde organic 

compounds (VOCs), oil and grease, and water-quahty parameters Of the 25 sediment 

sampling locabons included in the program, only 15 are m the Industnal Area or 
immediately downstream of the Industnal Area The site-wde charactenzabon program for 

surface water and sediment was essenbally ehminated m 1992 and was replaced wth 

sediment or surface-water monitonng in response to specific regulatory needs 

The objectn'es of the 1989 and 1990 sampling and analysis programs were to compare 

concentrabons of consbtuents of concern with background upper tolerance limits (UTLs). 

Mean concentrabons of each consbtuent from each geographical samphng area were 
compared to background UTLs for the purpose of idenbfymg areas of elevated concentrabon 

The background UTLs were calculated as the 99 percent background sample concentrabon 

with 99 percent confidence (EG&G 1993a). 

Major conclusions of each year's findings and applicabon of findings to the Industnal Area 

are provided below Because the reports did not focus on sediment quality, sediment results 

were retneved from WEDS and are discussed separately m Secbon 2 2 

2.1.1 1989 Surface-Water and Sediment Characterization Report 

Dunng the 1989 charactenzabon program, 73 surface-water locabons and 25 sediment 

locations were sampled Of these, 25 surface-water locattons are of parhcular relevance to 

the Industnal Area 903 Pad Area (SWOSO, SW053, SW055, SW058, SW065, and SW077), 

the Solar Ponds Area (SW084 to SWO90, SW092 to SW095, SW105, and SW106), and 

wp\flatr\oul2\lshmanLcct 2 wpf Dccrmkr 28.1994 P d  
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Upper South Walnut Creek (SW022, SW023, SW056, SW060, SWO61/SEDO11, and 

SW101) (EG&G 1992b) 

Analybcal data collected dunng this invesbgabon in the vlcinity of the Industrial Area are 

presented m Table 2-1 Several of the analytes mcludmg nitrate, carbon tetrachlonde, and 

tnchloroethene exceeded stream standards Because all of the radiochermcal analybcal data 
were rejected dunng data validabon, no conclusions can be drawn concerning thex 

distnbubons (EG&G 1992b) 

2.1.2 1990 Surfacewater and Sediment Characterization Report 

The major emphasis of the 1990 charactenahon program was the identrficahon of trends and 

processes affecbng the nature and extent of contarmnants m surface-water and sediment. 

Surface-water data used in the report were retneved from WEDS for 98 surface-water 
locabons and approximately 25 sediment locahons (EG&G 19926). 

The only organic constrtuents exarmned in this report were tnchloroethylene (TCE), carbon 
tetrachlonde, and toluene These conshtuents were selected because they were widely used 

in past operabons at the former Rocky Flats Plant, now known as RFETS. For example, 

toluene was invesbgated because it was beheved to be a major component of sod bmders 

sprayed to mhlbit soil erosion and transport (EG&G 1992d). 

Organic contaminants were found in selected bottom sediment samples, but the number of 
sediment samples acquved in 1990 were too few to be stahshcally analyzed Box plots of 

TCE and carbon tetrachlonde showed that they were generally present in surface-water in 
very low concentrabons The maximum concentrabons of TCE and carbon tetrachlonde for 

1990 were in the OU2 area (SWOSO, SW055, SW056, SWO59, SW060, SW061, and 
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SWO64) located within the Industnal Area boundanes or along the southeastern boundary of 

the Industnal Area plateau. The sample with the mmmum TCE concentrabon of 200 
micrograms per liter (pg/L) was observed at SW059, which is located in the Mound Area. 

Overall, organic compound contaminabon 111 WETS surface waters appeared to be hmited 

to seeps For the Industnal Area, these contammated seeps appear to be confined to the 903 

Pad and Lip Area (SW050, SW055, and SWO64) and the Mound Area (SW056, SW059, 

SW060, and SW061) of OU2 (EG&G 19924). 

Radionuclide charactenzabon involved evaluatmg achmhes of gross alpha, gross beta, 

uranium-235, -236, plutonium-239, -240, and amencium-241. The Solar Ponds Area 
surface-water samples (SW087 to SW090, and SWl05) exhbited higher gross alpha and 
gross beta acbvity than the other WETS surface waters. The maximum gross alpha acbvity 

of 1,750 picocunes per liter (pCi/L) was located at SWO90 in the Solar Ponds Area In 
general, the samples taken in the Solar Ponds Area were from sumps and seeps dmning the 
colluvium near the Solar Ponds. The Solar Ponds Area also showed elevated umum-235, - 
236 acbvibes Radionuclide acbvibes were low rn samples collected from the South Walnut 

Creek dmnage at locabons SW092 and SW093 (900 and 1,600 feet, respecbvely, 

downgradient from the Solar Ponds) Because radiochemcal data were not measured at 
many sampling locabons, only conclusions concemg contamnahon 111 the vicimty of the 

Solar Ponds were discussed 111 the 1990 report (EG&G 19924) 

2.1.3 1989 and 1990 Conclusions 

Based on the data collected and evaluated in the 1989 and 1990 Surface Water and Sediment 

Geochemical Charactenzabon Reports (EG&G 1992b,d), areas of surface-water 

contaminahon within the Industnal Area include the Solar Ponds Area (OU4), the 903 Pad 

Area (OU2), and Upper South Walnut Creek near the northeastern boundary of the Industnal 
Area (Mound Area, OU2) In the Solar Ponds Area, conshtuents in excess of background 
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UTLs included specific conducbvity , pH, chlonde, sulfate, nitnWnitrate, vanous metals, 

and a variety of radionuclides In the 903 Pad Area, radionuclides and a few metals 

occurred above background In the Upper South Walnut Creek Area, metals and plutoruum, 

concentrabons were elevated. Radionuchdes and orgmc consbtuents of concern m these 

areas are shown in Table 2-2 In most cases, the hghest levels of contammabon were found 

in seeps and sumps 

The Surjbce Water and Sediment Geochemical Reports had hnuted data for the western and 

south-central pomon of the Industrral Area. In addibon, efforts to backtrack water quallty 

in the upper South Interceptor Ditch (SID) to sources 111 the western Industnal Area were not 

successful because of limted data. According to the 1989 report (EG&G 1992b), it is 
possible that Individual Hazardous Substance Sites (MSSs) in the western Industnal Area 
may contnbute to elevated concentrahons of sulfate, radionuchdes, and some metals 111 the 

upper SID The 1990 report (EG&G 1992d) noted gross alpha; gross beta; plutonium-239, 

-240; uranium; nitntdnitrate; and total suspended sohds (TSS) elevated above background. 
However, because the data were from the old landfill, the 881 m s i d e  Area, and the 

amencium zone outside the Industnal Area, potenhal sources of contarmnahon within the 

western and south central Industnal Area could not be identlfied. 

Neither the 1989 nor the 1990 report discussed results of sediment samphg near the 
boundary of the Industnal Area The 1990 report stated that sediment data collected dunng 

1990 were msufficient to conduct stabsbcal analyses. Consequently, the report contamed no 

conclusions or data for sediments 

2.1.4 RFEDS Sediment Summary 

Histoncal analybcal data were extracted from RFEDS to characterne and assess the dis- 
tnbubon of contaminabon prewously detected and to identlfy gaps in the database. Data 

. 



TABLE 2-2 

Acetone 

OU12 Field Sampling Plan 
Primary Organic and Radionuclide Constituents of Concern 

in the Industrial Area Identified in the 1989 and 1990 
Surfacewater and Sediment Geochemical Reports 

X I X 

Constituents Solar 903 Pad Upper South 
of Concern Ponds Walnut Creek 

(Mound Area) 

Bis [2-Ethylhexyl]-Phthalate 

Carbon Tetrachlonde 

X 

xx xx xx 
chloroform 

1 ,ZDichloroethylene 

Methylene Chlonde 

X X X 

X xx 
X X 

Tetrachlorethene 

Tnchloroeth ylene 

Polychlormated Biphenyls (Aroclor- 
1254) 

X xx 
xx xx 

X 

RADIONUCLIDES 

Amencium-24 1 xx xx 
Gross Alpha xx xx xx 
Gross Beta xx xx xx 
Plutonium-239 xx xx 
Tntium xx 
Uran1um-233,234 xx 
Umum-235, 236 xx 
Urmum-23 8 xx 
Total U m u m  I xx 

Notes X = contaminant detected at individual monitoring location, but not widespread 
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Data gaps are sample necessary to meet the DQOs that either were never collected or if 

collected were of a quality that would not allow then use for specified purposes Data gaps 

and DQOs that apply to this FSP were discussed m Secbon 1 0. Examples mclude the 
following. (1) data of low quality level (I or II) cannot be used in risk assessments, 

(2) locabons where sediments were never sampled, or (3) locabons that were sampled but 

were analyzed for very few consbtuents 

Surface-water and sediment data were retneved for 1991 through 1993, whch represent the 

most recent data that are fully vahdated Dunng th~s penod, data were collected at 48 

surface-water and 16 sediment samphng locabons m and downgradient from the Industnal 

Area as part of the Site-Wide Charactenzabon Program. A table presenbng the detected 
analytes for these samphng locabons is included as Appendlx A Descnpbons of the 
sampling stahons are provided in Table 2-3 

A vanety of organic compounds were detected at each locabon in addibon to metals, other 

inorganics, and radionuchdes in excess of the background UTLs for sediments. Summanes 

of compounds detected in excess of background UTLs by sediment samphng station are 

contsuned in Table 2-4. For metals, radionuchdes, and morgmcs at each sample stabon, 
the 85th percent.de concentrabon for the sample populabon was calculated and compared to 

background UTLs. Table 2-4 is a summary of these cornpansons. The northern poaon of 

the Industnal Area had more exceedances for toxlc metals, radionuchdes, and nitratehutrite 
than did the southern porhon of the Industnal Area (SID). Zinc was the metal most 
commonly exceeding UTLs m each area. In addibon to radionuchdes and organics, orgmc 

compounds were widespread at all sediment samphng locabons. In parhcular, the presence 

of VOCs, semivolat.de organic compounds (SVOCs), pesbcides, and polychlonnated 

biphenyls (PCBs), were noted. 



TABLE 2-3 
OU12 Field Sampling Plan 

Description of Sediment Sampling Locations 
Near the Industrial Area 

September 1991 
Page 1 of 2 

Locahon Sdment Station' 

Northern portion of hdustnal 
Area (Tnbutary to North 
Walnut Creek) 

SED 120 
(SW 120) 

SED 124 
(SW124) 

SED010 
(SWO18) 

II I 
II I SED120 

(SW 120) 

II SED 124 
(SW124) 

North Walnut Creek 
(SWO 17) I SED- 

h wp\fla1s\wl2\techmw\scdrmcat tbl (wpf) Dccwber 27,1994 12 of 24 
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Descnptlon 

Stream ponded wth water Located west of 
Bddmg 771, west of road Width 3 to 4 
feet, depth 1 mch, length 6 rnches 
Discharge unmeasurable Also has cut banks 

Ditch located north of Solar Evaporation 
Ponds, south of the penmeter road, 30 feet 
below the Interceptor Trench System Flows 
mto 1-foot concrete pipe Ditch parallels road 
and is usually dry 

h t e d  east Of B m l h g  771 just upstream 
from SED120 Ditch fed by 3 culverts 
Width 2 to 4 feet, depth 0 5 to 3 mches 
Slow velocity wth unmeasurable discharge 

Located to the north of the Solar Evaporation 
Ponds and about 110 feet downstream of 
SW093 rn North Walnut Creek Width 1 to 
4 feet, depth 1 to 4 mches Slow velocity 
wlth unmeasurable discharge 

Located north and just a little west of Buildmg 
371 at northeast penmeter of hdustnal Area 
Ditch wth ponded water Width 2 to 5 feet, 
depth 0 5 to 2 5 rnches Water is stagnant 
and discharge is unmeasurable 

Located northwest of Bddmg 771, just 
downstream of SED117 Width. 6 mches to 3 
feet, depth 1 to 2 mches Cloudy, stagnant 
water and very low flow 

Located east of Bmldmg 995 just upstream of 
SED12 at mfluent to Pond B-1 headgates 
Stream has clear water wth a slow velocity 

Located southwest of Bmldmg 988 Stream 
wdth 3 to 4 feet, depth 2 to 4 mches 
Clear water wth slow velocity and less than 
0 01 cubic feet per second discharge. 



Locahon 

South Interceptor Ditch 

881 Hillside (OU1) 

TABLE 2-3 
Description of Sediment Sampling Locations 

Near the Industrial Area 
September 1991 

Page 2 of 2 

Sediment Station' 

SED028 
(SW030) 

SED037 
(SW035) 

SED029 
(SW054) 

SED039 
(SW070) 

SED 126 
(SW126) 

SED038 
(SW057) 

SED125 
(SW125) 

Descnpbon 

Located southeast of Butldmg 881 rn the South 
Interceptor Ditch Ditch wth no water but bed 
is damp Site is frequently dry 

Located south of 850 Parlang Lot Ponded 
water m South Interceptor Ditch Width 10 
feet, depth 8 rnches Cloudy water wth a 
stagnant velocity. 

Located west of 881 Hdlside Ditch wth  a 
wdth of 15 to 20 feet and depth of 4 to 6 
mches Clear stagnant water wth no 
dmharge 

Located east (upstream) of SED028 A &tch 
wth ponded water that has a wdth of 16 to 20 
feet, depth up to 4 feet, and a length of 40 
feet 

Located southwest of Bulldmg 881 ' l k s  
narrow channel has been kghly eroded The 
source of water may be upgradient seep Site 
usually dry 
Located to the east of Bddmg 881 and about 
60 feet north of road on kllside Site 18 a 
depression on hdlside and is fed by seep Site 
is dry except for wmter 

Located east of Buildrng 881 
to road and is usually dry Body of water 
created by rnfluent from 12-mch culvert 

Site is adjacent 

I Number m parenthesis represents the surface-water stabons that correspond to the sediment stations 

b wp\flats\oul2\1cchma\dmmt tbl (wpf) Doxmbcr 27,1994 13 of 24 
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2.2 STORMWATER "DES PERMIT APPLICATION MONITORING 

The Stormwater NPDES Permit Applicabon Momtonng Program for WETS was conducted 

by EG&G Rocky Flats, Inc in 1992 The goal of the program was to charactenze surface- 
water quality dunng runoff or high-flow events (EG&G 1993b). The program included 
collecbon and analysis of stormwater samples from SIX stabons that capture the majonty of 

runoff (includmg foobng dram discharges) from the Industnd Area. Samphg locabons 

included in the program were SW022, SW023, SW027, SW093, SW118, and SW998 (Figure 

2-1) Chemical analyses were performed for selected trace metals, anions, and nutrient 

species 

The results of this study are presented in the Stonnwater NPDES Pennzt - Applzcatzon 

Monitonng Program, Rocky Flats Plam Site (EG&G 1993b) Table 2-5 summarizes the 
hydrograph-integrated stormwater quality data to provide an integrated water quality 

charactenzabon for mulhple storm events dunng November 1991 through August 1992 

Data in this table include maximum and average concentrabons for each analyte at different 

lmbons If an analyte was not detected in a sample, one-half the detecbon hrmt was used 

to calculate the average The metals reported are total recoverable metal concentrabons 

Metals having the highest total concentrabons in the storm-runoff samples were consistently 

aluminum and iron. Amon and nutnent species concentrabons at a l l  sites were de t emed  

to be at acceptable levels for storm runoff Only one storm event was successfully sampled 

for organics because of the bming of the storm events and the standard sampllng methods 

that necessitate manual "grab" samples These data were not included 111 the report, although 

they were included in the permit apphcabon Orgmcs were not detected at detecbon limits 

greater than 50 pg/L (DOE 1992a) 

arp\fhts \oul2\ tcch\~-2  wpf lkccmba 28. 1994 
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A review of Table 2-5 dues not mdicate large differences between the quallty of water from 

samplrng areas where all or a majonty of the dramage is from the Industnal Area (SW022, 

SW023, and SW093) compared with samphng areas where only a porhon of the dramage is 
from the Industnal Area (SW027, SW118, and SW098). For metals known to be processed 

at WETS (e g , beryllium) mean concentrabons at the stabon upgradient from the Industnal 

Area (SW098) were slightly lower than stabons receimg runoff from the Industnal Area. 

2.3 EVENT-RELATED MONITORING PROGRAMS 

The event-related surface-water monitonng program is described in the Event-Related 

Sufuce-Water Monitonng Repon. Water Years 1991-1992 (EG&G 1993~). The purpose of 

this program is to present avalable data for the WETS gagmg-stabon network in a senes 

of reports, the next of which is scheduled for release in October 1994 This network serves 

as the long-term, fixed-stabon, surface-water momtomg network for the site The network 

will be used to support Clean Water Act comphance and momtor for RCWCERCLA 

objectwes The report mcludes the following 

annual hydrographs of mean daly discharge for 12 WETS gaging stabons; 

total radionuclide actwity and total mean concentrabon and loadmg data for selected 

storm events, 

suspended sediment concentrabon data, 

annual WETS precipitahon hydrographs; 
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interpretahon of metal and radionuchde loading m dramages, and 

informahon about the history and development of the Event-Related Surface-Water 

Momtonng Program. 

The key conclusions from the Event-Related Sufme-Water Monrtonng Report are hsted in 
the followmg paragraphs (EG&G 1993~). 

1. Total metal and radionuclide loads in Walnut Creek appeared to be hgher than 

overall conshtuent loads in other WETS dmnages because of runoff from 

impervious areas within the Indusbal Area. Because of limited data, h s  conclusion 
was made without stabshcal venficahon. 

2 Plutonium-239 ,-240 acbvity increased m unfiltered samples with mcreasing a l u m u m  

and iron concentrahons m the Walnut Creek dramage, mdicating that the plutonium 
may be associated with Iron-coated or uon-contammg alummosllicates m suspended 

sediment 

3 Uranium-238 acbvity and major cabon concentrattons decreased with increasing 

stream discharge at stahon GS13 on North Walnut Creek. Thls was mterpreted as 

mdicatmg drlutton of these naturally occumg conshtuents. Trace metal 
concentrabons increased with increasmg stream discharge at GS13. This conclusion 

indcated the flushmg of metals from impemous porhons of the Industnal Area or 

from wetland areas that had attenuated the metals. 

4 Amencium-241 achvity decreased with increasmg stream discharge at statton GSlO 
in South Walnut Creek, mdicatmg drlubon of an amencium-241 source. Samples 

were collected for total amencium-241 analysis. 
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5 Pestmdes and SVOCs were monitored dunng two storm events. No compounds 

were detected at detecbon limits ranging from 10 to 50 pglL. 

Of pmcular relevance to the Industnal Area are gaging stabons GSlO and GS13, whch 

capture stormwater immediately downstream of the Industnal Area. GS13 captures runoff 
directly from the northeast corner of the Industnal Area and also receives upstream flow 
from North Walnut Creek. GS10, located at the eastern boundary of the Industnal Area, 

receives d m a g e  from a large porbon of the southern part of the Industrral Area. Table 2-6 
contams a summary of data collected at stahons GSlO and GS13, rncludmg the reported 1991 

and 1992 data, as well as data avadable but not currently pubhshed rn a penodic report 

summary The followmg observatrons are based on the Table 2-6 data: 

1. GSlO showed relatwely frequent exceedances of Segment 5 stream standards for 
amencium-24 1 and plutonium-239 and a few exceedances for gross alpha, gross beta, 

and uranium-233. Frequent exceedances of dissolved cadmium, lead, mercury, and 

silver standards were also noted wth a few exceedances of copper, iron, and zinc 
standards For total metals, arsenic, copper, lead, selenium, and zinc, standards 

were frequently exceeded, and some exceedances of uon and manganese standards 

were noted Water quality parameters tested were withm the stream standards. 

2 Amencium-241 and plutonium-239 actrvities were in excess of the stream standards 

at GS13 in shghtly less than half of the samples taken. For dissolved metals, 

cadmum, lead, and sdver exceeded stream standards. For total metals, frequent 

exceedances of arsenic, lead, and selemum standards were noted; and some samples 

contained high copper and uon All waterquality paramete.rs tested were wthm 

standards. 

wp\flats\oul2\1echmcm\rc~k2 wpf Decanbcr 28, 1994 
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3 Stat~shcal analyses using a pared t-test of mean radionuclide concentrabons at GSlO 

and GS13 detemned that only uranium-238 had significantly different mean 
concentrabons between stabons A higher mean concentrabon of uranium-238 was 

idenbfied at GS13; however, this mean concentrabon did not exceed Segment 5 
stream standards 

The purpose of the program as stated in the Event-Relafed Su@zce-Water Monrtonng Repon 
(EG&G 1993c) does not explicitly include collecbng data to support a human-health nsk 

assessment Therefore, these data can only be used as an indicator of water quality 

2.4 750 PAD, 750 CULVERT, AND 904 PAD MONITORING 

According to the OUlO Phase ZZWZ/RZ Work Plan (EG&G 1992e), the 750 Pad was inihally 
constructed as a parlung lot for Building 750 Currently, the 750 Pad is used for the storage 

of pondcrete and saltcrete Pondcrete is a low-level med waste resultmg from the 

solidificabon of Solar Pond sludge or sediment with portland cement Saltcrete consists of 
solidified low-level radioacbve and hazardous waste extracted from hquid process waste from 

the Building 374 evaporator. The pad is bermed to control runoff and run-on. Surface- 

water is directed around the north side of the pad and exlts through a culvert located on the 

east side of the pad The 750 Pad remediabon is included as part of the long-term actwbes 

for OU 10 

Beginning in 1986, stormwater puddles on the 750 Pad and the 750 Culvert were sampled 

Between 1986 and 1989, spills of pondcrete to the asphalt had occurred The spas totaled 

0 5 cubic feet Past roubne inspectrons have identdkd lealung and deformed pondcrete 

contamers (EG&G 19920 



Rocky Flab Envmnmental Technology Site 
Operable Unit No 12 
Technical Memorandum No 1 
Field Samplmg Plan 

Manual RFP/ER-TM1-94-0U12 2 
Section 2(Rm 0) 
Page 23 of 24 
Effectwe Date 1012 1/94 
Organlzahon Envmnmental Manaeement 

~~ ~ 

Gross alpha and gross beta analyses of sod samples collected 111 the area indicate the 

presence of radionuchde contaminabon Analyses of surface-water samples mdicate the 
presence of radionuclrde, nitrate, cyanide, and cadmum conkmunabon. Metals and other 

inorganics were also detected in the surface-water samples. From approxlmately 1989 to 

1993, runoff from the 750 Pad was sampled after every precipitation event and analyzed for 
gross alpha and gross beta, mtrate, cyanide, metals, total dissolved solrds (TDS), ammonia, 

target compound list (TCL) VOCs, and mercury. Surface water at the 750 Culvert was 
monitored weekly for gross alpha and gross beta, TDS, and mtrate. Recently, momtonng 

has been reduced to Mce per year for the pads and has been elimmated at the 750 Culvert 

(EG&G 1994a) 

In 1992, EG&G’s Surface Water Division conducted a study that compared data from 

7501904 Pad runoff with RFETS stormwater data (EG&G 19920. The purpose of the study 
was to evaluate the need for conbnued collecbon of the stormwater from the pads and 

subsequent treatment at Budding 374 The study involved compmg samples collected at 
the 750 and 904 Pads to stormwater samples collected at SW022 and SW023 and samples 

collected at the Pond A 4  discharge to Walnut Creek. The samples collected at the pads 

were from puddles. All data used 111 the study were hmted to 1991 data to simplify the 
companson The results of the compansons generally showed lower levels of contarmnants 
in water collected on the pads than those at stormwater sampling locabons Nitrate 

concentrations and gross beta acbvibes from the pads were comparable to stormwaters 

throughout RFETS, however, the gross alpha measurements were generally hlgher for 
approximately half of the storm events evaluated. Cadmium, chromium, arsemc, and 

mercury were detected in the pad puddle samples, along wth methylene chlonde, toluene, 
acetone, and chloroform (EG&G 19920 

wp\flatr\ar12\1echmem\rcct2 wpf Decunber 28, 1994 
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The histond purpose of the program does not exphcitly include coUectmg data to support 
a human-health nsk assessment, therefore, the data collected for this program do not meet 

the DQOs for this project and can only be used as an lndicator of water quallty 

~p\fht~\d2\tccbmem\rcct-2 Vf Dccanba 28. 1994 
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3.0 EXISTING MONITORING AND INVESTIGATION PROGRAMS 

As discussed in Secbon 2.0, avadable data sources were reviewed to compde mformabon 

to support the proposed surface-water and sediment samphg program. The followmg 

sechons descnbe existmg programs that currently morutor surface water and sediments at 
WETS 

3.1 SURFACEWATER AND SEDIMENT MONITORING PROGRAMS 

The WETS surface-water and sediment morutormg programs consist of compliance, 

operahonal, and charactenzabon monitonng programs. The EG&G Surface Water Division 

is worlang toward development of a permanent, automated, fixed-stabon momtoring network 

to collect informabon for regulatory compliance and overall WETS surface-water 

management. Dunng 1989 and 1990, surface-water and sediment momtonng programs were 

expanded to respond to datacollecbon needs for CERCLA, RCRA, DOE Order, and Best 
Management Pracbce requirements Currently, comphance monitonng is conducted in 
response to NPDES, Agreement in Pnnciple (AIP), and DOE operabond momtonng 

requirements. Buildmg-sump and foundahon-dram samphg programs are also ongomg 

(EG&G 1993d). 

P i  
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Analyhcal results are avadable for previous surface-water and sediment samples collected 

as part of the comphance and operahond monitoring programs. Because of the volume of 
surface-water and sediment results avalable, selected data are summanzed 111 Appendices A 

and B 

3.2 OU2 SURFACEWATER AND SEDIMENT SAMPLING 

A surface-water IM/IRA, which includes the 903 Pad and Mound Area, is being 

implemented at OU2 and is based in part on the data collected dunng the 1989 and 1990 

surface-water and sediment geochemical charactenzahon program. Tlus WIRA treats 
surface-water contaminahon consishng pnrnanly of TCE, tetrachloroethylene (PCE), carbon 

tetrachlonde, and associated degradabon products. Several metals, uraruum, and other 

inorganic consbtuents were also noted to be at levels above background 111 lndivldud 

environmental media, but no strong conclusions were drawn wth regard to the source of 

these contaminants 

Samples collected in the South Walnut Creek basin as part of the OU2 inveshgahon (stahons 

SW056, SW059, SW060, SW061, and SW101) showed carbon tetrachlonde, TCE, and PCE 

concentrabons in excess of 200 pg/L, with lower and mfrequent concentrabons of 1,l- 

dichloroethene, 1 , 1-dichloroethane, 1,2-dichloroethene, vinyl chlonde, acetone, 

bromodichloromethane, and methylene chlonde These stabons also fresuently showed high 

surface-water concentrahons for uranium. Seeps m the vlcmty of the 903 Pad Lip (SWOSO, 
SW053, and SW054) had detectable plutomum and/or amencium during one or more 1989 

sampling events The source of these radionuclides was hypothesized to be contaminated 

soils (DOE 1992b; EG&G 1991a) These conclusions are consistent wth those 111 the 1989 

and 1990 Geochemical Charactenzabon Reports 
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Under the IM/IRA for OU2, surface-water from locabons SW059, SW061, and SW132 was 
ongmally collected for treatment SW059 is a seep, SW061 is located at the outlet of a 
concrete culvert, and SW132 is located at a burred corrugated metal culvert approxlmately 
225 feet downgradient of SW061. The SW132 culvert was idenbfied as a conduit for flow 
from the upper reach of South Walnut Creek from within the Protected Area. The surface 

water at these locations was collected upstream of the B-series ponds to reduce the potenbal 

for downstream contamination The combined flows from the three locabons were 

approximately 15.2 gallons per minute most of the year (DOE 1992a). Currently, only the 
seep at SWO59 is being collected for treatment of flows ranging from 0.5 to 1 gallon per 

minute Surface waters from the other two locabons are no longer being collected because 
treatment of those waters was deemed unnecessary because the low levels of contaminants 

were not further reduced by treatment (DOE 1993). 

3.3 OU13 SEDIMENT SAMPLING 

Surface-water and sediment samplmg locabons for IHSSs in OU13 are descnbed in the frnal 

OU13 Techmcal Memorandum No. 1 (EG&G 1994b). The purpose of tlus document was 
to compile the results of visual inspechons conducted to evaluate possible hazards and 

overhead utihhes at each IHSS and to delineate paved and unpaved areas to idenhfy potenbal 

sampling locabons 

Representabves of DOE and EG&G performed a site r e c ~ ~ i ~ l ~ s a n ~ e  of ditches wthm or 

adjacent to the OU13 IHSSs to idenbfy sediment and surface-water sampling locations. The 
ditches wthin OU13 include the Central Avenue Ditch and the tnbutanes to Walnut Creek 

as they flow through the Industrial Area. Dunng the site reconnaissance, accumulabons of 
sediment were observed in areas where ditches converge and standmg water collects. 

Sampling Iocabons were idenbfied (1) at wide spots where flow velocibes tend to decrease, 
(2) at areas where silt accumulabon has been noted, (3) upstream of culverts, and (4) 
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downgradient of abrupt grade transibons where s e m g  is Uely to occur. Samples wdl be 

collected upstream and downstream of confluences where water and sediments can be 

transported from other IHSSs within the Industnal Area. A total of 26 sediment samples vvlll 

be collected from the ditches and other surface-water features m or adjacent to IHSSs in 
OU13 Addihonally, as many as 10 surface-water grab samples may be collected 

concurrently, if standing water is observed (EG&G 1994b). Samphg locations are shown 

in Figure 15 111 the OU13 Technical Memorandum (EG&G 1994b) When sample results 
are avadable, they will be used to support the OU12 surface-water and sediment samphng 

program. Although samples have not been collected to date, a discussion of the OU13 

sediment sampling locabons has been included in the samphng rabonale presented in Secbon 

4 0 of this OU12 FSP. 

3.4 OU12 SEDIMENT SAMPLING 

The objecbves of the OU12 RFI/RI field mvesbgabon, as presented 111 the FznalRFZ/M Work 
PZun for OU12 (EG&G 1992a), are to (1) charactenze the nature and extent of contarmnabon 

at each IHSS in OU12, (2) support health nsk assessment and enwonmental evaluabon, and 

(3) support correctwe measures studies, feasibdity studies, and treatabhty studies. The 

purpose of the proposed OU12 sediment samplmg is to mvesbgate the potenbal presence or 

absence of surficial contarmnants in sediments and surface-water runoff. Dramage paths 

idenhfied at specific IHSSs were also proposed for samphng to deternune whether 

compounds have migrated from the site to drainage ditches via surface-water runoff. At 

IHSSs where historical mformabon mdicates runoff may have occurred, sxhment samples 

were proposed for collecbon and analysis for suspected compounds mcludmg TCL VOCs, 

target analyte list ('TAL) metals, radionuchdes, and PCBs (EG&G 1992a). 
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3.5 BUILDING SUMPS AND FOOTING DRAINS 

Informabon about the bulldmg sumps and foobng d m s  at WETS is complled m Technical 
Memorundm No. I for OU8 (EG&G 1994~). The bulldmg sumps and foundabon d m s  
have been sampled smce 1977, and t h s  sampling program is a voluntary effort at WETS 

to chmctenze incidental waters and foohng d m s .  The sample results are not subject to 
regulatory standards and are not generally of sufficient quahty to support a quanbtatwe 

human health nsk assessment The followmg subsecbons summanze the information 

presented in the OU8 Techcal Memorandum 

3.5.1 Locations 

The OU8 Technical Memorandum (EG&G 1994c) provldes a detaded, bulldmg-by-budding 

descnphon of each foundabon-dmn system that has been identified wthin the Industnal 

Area This informabon was complled by conductmg a buddmg-by-bulldmg survey The 

following paragraphs desmbing the foundabon-dram locabons were summanzed from the 
OU8 Technical Memorandum (EG&G 1994~). 

111 The current samphng locabon (BS-111-2) is a sump in the south end of the 

Building 111 basement The stabon currently is not sampled because the 

outfall is normally dry. 

124 The foundabon dram for this bulldmg was located around the extenor of the 
foundaQon This dram has never been sampled. 

F d  
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3711374 The foundahon dmns for these buddmgs are located around the penmeter and 

517/518 beneath the foundahons. Foundahon-dm water discharges at SIX outfalls, 

three for each buildmg complex. Samples currently are collected from one 

of these foundatson dmns at Statson FD-371-3. 

440 

444 

447 

559 

707 

No foundahon dmns were d e t e m e d  to exlst for thts buildmg. 

The foundahon dram for h s  buddmg drams the southern end of the basement 

and leads to a sump. The foundahon drams for Budding 444 have never been 

sampled 

A foundatson d m n  exists on the western half of the basement foundahon and 

joins a storm d m n  that runs north and south underneath the buddmg. This 

water discharges to an outfall to the south of Bulldmg 664 that IS currently 
being sampled. 

No foundahon d m n  was found for Buildmg 559; however, there is a drain for 

the tunnel that connects Budding 559 to 561. Currently, the water is pumped 

from the sump to the sanitary sewer system. Both the sump (FD-559-561) 

and the outfall (FD-561-1) have been sampled but are not currently bemg 

sampled. 

Foundahon dmns exist under Budding 707 and be into the storm sewer 

system at the southwest comer of the buddmg. Samphg is currently 

conducted at BS-707-2, a vault next to the coohng tower south of the 

building 
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771 The foundabon-dmn system for this buddmg has three discharge locabons on 
the northwest side of the bulldmg. The first is a pipe that discharges to 

Manhole No 3 near the northwest comer of the burldmg. This manhole is 
connected to the storm sewer, which dscharges to a small pond on the north 

side of Budding 774. The second outfall is located on the west side of 

Building 771, and it discharges to the ground surface. The thud and last 

outfall discharges to the storm sewer near the western addihon and is 

currently sampled as FD-771-1 

774 

779 

850 

Foundabon dmns located around the perimeter of this budding dram to three 
outfalls. The first outfall discharges from a storm dram and flows mto a 

small pond north of the burldmg and then mto North Walnut Creek, or 
possibly the OU4 Interceptor Trench System (ITS) The second outfall also 

discharges to the pond However, because of recent construction, this dmn 

has likely been blocked. The last outfall discharges through a storm dmn 

located on the hlllside northeast of the buddmg. The fvst outfall (FD-774-1) 

is the only one that has been sampled. 

A foundahon dmn was constructed for the addition of this budding. The 

dram is connected to a storm d m n  that discharges to the hdlside north of the 

Solar Ponds. Sampling is currently conducted at FD-779-1, an outfall north 
of the Solar Ponds. 

The foundahon dmns for th~s bddmg discharge to an outfall on the hillside 

south of the buddmg. Th~s outfall was selected for samplmg 111 the past, 

however, it is often dry and is not part of the current samplmg program. 

F i  
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865 Foundabon dmns for Buildmg 865 flow to a sump on the west side of the 
building The sump (€23-865-1) is sampled under the current program. 

881 

883 

887 

910 

This buddmg has three separate foundabodunderdmn systems that dncharge 

to different locabons. The first is a foundabon-drain system that runs around 

the perimeter of Bulldmgs 881 and 887. The second system collects roof 
dmn water and bes into a subbasement storm dmn system. The thud 
discharge is from the utdity tunnel network and floor drams, which discharge 

to a sump in the boiler room near the south end of the buddmg. The first and 

thud discharges have been hlstoncally sampled. 

The foundabon-dmn system discharges to a sump at the southwest corner of 
the building The sump is currently sampled as FD-883-1, but the outfall has 
never been sampled. 

The foundahon-dram system for this buddmg is connected to Budding 881. 

The dram system for this bulldmg collects at a sump and discharges to the 

ground surface northeast of the budding. This sump is currently sampled as 

FD-9 IO 

Wlf998 These two buddings are connected by a tunnel that has a foundabondram 

system These drams flow toward the east and hstoncally discharged to a 
ditch on the eastern side of Buddmg 991. This outfall has been sampled m 
the past but can no longer be located. 
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995 Dmns from thls facility hkely discharge to three outfalls south of the fachty. 

However, these drams were sludge bed underdrams that may not have exlsted 
or may have been altered by the rehung of the sludge beds None of these 
outfalls has been sampled. 

996,997 

999 
Foundahon d m s  for these structures are beheved to be connected to a storm 

sewer east of Budding 991 These drams have not been sampled. 

3.5.2 Sampling and Data Analysis Plan 

Table 3-1 summanzes the recommended samplrng and analysis program for foundaQon drains 

in the OUS IHSSs summanzed from the OUS Technrcal Memorandum (EG&G 1994~). 

3.6 SOILS MONITORING PROGRAM 

Currently, WETS has no existmg routme sods motlltormg program. A sigtllficant number 

of soil samples have been collected from locahons wthm the Industnal Area as part of 

vanous charactenzation tasks; however, these tasks requued sod samples from unique 

locations specific to the objechve of each field mvestigabon. These sod sample results were 

determined to be not apphcable to the proposed surface-water and sediment sampling 

Program 
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4.0 FIELD SAMPLING RATIONALE 

Secbon 4 0 of this technical memorandum discusses the field samphg rabonale for surface 

water and sediments in the Industnal Area. The rabonale for selecbon of samphg sites, 

sampling methodology, chemicals of concern, and discussions regardmg contarmnant sources, 

analyt~cal methods, and fate and transport are presented m this section Also provided is a 

general overview of the dmnage basins in the Industrial Area and the individual dmnage 

basin charactensbcs 

4.1 DRAINAGE BASIN OVERVIEW 

For the selecbon of surface-water and sediment samphg locabons, distmct surface-water 

dmnages (or pathways) were idenhfied and evaluated wthm the Industrial Area. These 

pathways consist of subbasins, which are topographcally distmguishable areas that dmn to 
distinct locattons. The drainage basins for the Industnal Area are shown on Plate 2 

Major dmnage basins within the Industnal Area have subbasrns idenbfied rn the Rocky Flats 
Plant Drainage and Flood Control Master Plan (EG&G 19928). The subbasm idenbfication 

nomenclature used 111 that report wdl also be used for thls FSP. The Rocky Flats Planr 

Drainage and Flood Control Master Plan (EG&G 1992g) divides the area rnto suc m a n  
dmnage basins with 29 subbasins Wnght Water Engineers added a seventh basin to define 
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the area that collects surface water and is tnbutary to the ITS. Each subbasrn was given a 

designator beginning with 'T." The letters followmg "C" designate the stream to which the 

basin uhmately dmns; "WA" mdicates North Walnut Creek, "SWA" mdicates South Walnut 

Creek and "DIV" refers to a diversion (SID or the Walnut Creek Diversion). 

The following secbons discuss the seven mam dramage basms withm the Industrral Area and 

provide a general descnpbon of the dmnage area and the discharge locabons. Each secbon 

contarns a table that defines the subbasins, the major buildings m the subbasin, dramage area 

(acres), and the locabon of the subbasin dmnage pomt. 

4.1.1 Drainage Basin 1 

This basin includes most of the southern porhon of the Industnal Area. Under normal 

condibons, the basin discharges to the east into the buffer zone and eventually mto the B- 
senes ponds. The diversion structure at SW022 diverts the Central Avenue Ditch mto South 

Walnut Creek at Buildmg 995. Most flood waters would flow drrectly mto Pond B-5. 

Much of the Industnal Area located south of Central Avenue discharges into Dramage Basin 

1 The basin has a dmnage area of 84 acres that encompasses five main subbasms and 29 

major buildmgs (EG&G 19944). Table 4-1 deals the subbasins, major buddmgs, dmage 

area, and dmn IocaQons. 

4.1.2 Drainage Basin 2 

Dmnage Basin 2 includes the central and east-central porhons of the Industnal Area. The 

dmnage flow is to the east and discharges into the B-senes ponds via South Walnut Creek. 

The basin has 91 acres that encompass five mam subbasms and 32 major bulldmgs 

Dmnage charactensbcs are detzuled in Table 4-2. 
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4.1.3 Drainage Basin 3 

Dramage Basm 3 drams the northwest porhon of the Industnal Area and covers less than 50 
percent of the Protected Area. Dmnage Basin 3 ulbmately discharges into the A-series 

ponds via Walnut Creek. The water from approxlmately 6 acres of thls dramage basin 

discharges mto the ITS. Dramage Basm 3 is composed of 144 acres and encompasses 
pomons of the Protected Area Wetland/seep areas are found m the dmnage especially near 
Building 111 and 374 (EG&G 1994d) Table 4-3 d e w s  the dramage charactensbcs for 

Dmnage Basin 3 

4.1.4 Drainage Basin 4 

Dmnage Basin 4 consists of the western porbon of the Industnal Area and exlts to the 
McKay Diversion Canal The McKay Diversion Canal dmns to the Walnut Creek Diversion 

Canal, which flows toward the north end of the Industnal Area The 29 acres of the 

dmnage area have little mdustnal development (1 e., a warehouse and a matenal storage 

yard near Building 130) The area manly consists engmeenng and admstrabve buildings 

(EG&G 1994d). The dramage charactensbcs are summarued m Table 4-4. 

4.1.5 Drainage Basin 5 

This dmnage area is a collecbon of drams that cover porhons of the southern Industnal Area 

that eventually exit to the SID Hydrologically, the area around the bulldings dmns south 
and down the 881 Hdlside toward the SID Seeps are located near the southwestern 

Industnal Area boundary (EG&G 1994d) The dramage area charactenstm are outhed in 

Table 4-5 



TABLE 4-3 
OU12 Field Sampling Plan 

Characteristics of Drainage Basii 3 

Subbasin DralllS 
to 

~~ 

Location of Subbasin Drain Major Buildings Drainage 
in Subbasin Area 

CWAC12 119, 127, 128 CWACl Three storm sewer outfalls flowmg north under the 
northern edge of CWACl2 dram the subbasm to a 
ditch f l l ~ l ~ l l ~ l ~  through CWACl 

9 

CWACl CWAC13 Ditch north of Sage Ave dram to CWAC13 at the 
eastern end of CWACl 

111, 112, 113, 115, 17 
335 

331, 333 (north), 9 
334 (north), 
551 (west) 

NONE 3 

CWAC11 CWAC13 Two culverts, an 18-mch CMP and an 8-mch CMP, 
are located at the northeast comer of subbasm 
CWACll 

CWAC13 A 64-mch CMP culvert IS located at the north end of 
CWAC13 

CWAClO 559 (except 
southeast), 
561 (north), 
776 (west), 
778 (west) 

CWAC3 An 18-mch CMP culvert located along the 
northwestern boundary of CWAClO drams to the 
channel that runs through CWAC3, also a 14-mch 
CMP crosses the subbasrn boundary under the 
mtemtion of Sixth Street and South 71 Dnve 

9 

CWAC3 371, 374, 516, 517, I 26 North 
walnut 
Creek 

A 48-mch CMP culvert IS located near the northeast 
comer of subbasm CSWA3 l k s  sewer dram 
directly mto the 72-mch storm sewer that emptw 
mto North Walnut Creek 

518 

CWAC2 CWACS A 54-mch CMP storm sewer IS located at northern 
end of W A C 2  

367 18 

NONE 10 

262, 373, 376, 790 10 

701, 712, 713, 770, 10 
771, 774, 776 
(northeast), 777 
(northwest) 

CWACS North 
walnut 
Creek 

A 72-mch CMP storm sewer carnes flow from east 
end of WACS to North Walnut Creek 

CWAC4 North 
Walnut 
Creek 

A 36-mchdiameter culvert located at north end of 
CWAAl dram to North Walnut Creek 

CWAC6 CWAC7 An 8-rnchdia~neter PVC storm sewer is located at 
the northenst comer of subbasm W A C 6  

CWAC7 North 
Walnut 
Creek 

Only a portion of CWAC7 dram to N Walnut 
Creek. The flow that enters from CWAC6 and the 
flow contnbutmg north (or downgradient) of the 
Interceptor Trench System w11 flow through the 60- 
mch4ameter storm sewer at the north end of 
CWAC7 'Ihs sewer connects to the 72-rnch storm 
sewer that drams to North Walnut Creek 

North 
walnut 
Creek 

6 o f n  

1 = corrugated metal pipe 

A 36-mch culvert located at the center of the 
northern boundary of the CWAAl dram the 
subbasm to North Walnut Creek 
my1 chlonde 

CWAAl 

- Notes 
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4.1.6 Drainage Basin 6 

Dmnage Basin 6 encompasses two subbasms totahng 11 acres in the northeastern pomon 

of the Industnal Area An extensive area of seepage occurs north of the ITS, and water flow 

may discharge into this dmnage basm. This dramage basm contams only one major buildmg 

(Building 964) and discharges to the A-senes ponds. Table 4-6 summanzes the dmnage 
charactenstxs for Dramage Basin 6 

4.1.7 Drainage Basin 7 

Dmnage Basin 7 is associated with the ITS and the Solar Evaporahon Ponds This area 

encompasses three subbasins and drams an area of 24 acres The water collected by the ITS 
is stored in tanks north of the Industnal Area and is eventually treated in Buildmg 374 with 

the evaporators of Budding 970 servmg as a backup. Groundwater flow beneath Dramage 

Basin 7 is also collected by the ITS and treated using the onsite systems CWACS is 
composed of the Solar Evaporabon Ponds that are associated with OU4 achvihes (EG&G 
1994d) Table 4-7 demls the dmnage charactenstxs for this dmnage basm 

I 

4.2 LOCATION SCREENING CRITERIA 

The DQOs for this FSP are (1) to establish the presence or absence of contaminahon in 

surface water and sediments within stormwater channels and (2) to collect data that will 

support a human health baseline nsk assessment 

Proposed samphng locahons were selected based on the evaluabon of the followmg cntena. 

e locahon of dmnage wth respect to known or suspected areas of contaminahon, i e , 
IHSSS, 
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e locabon and data quality of previously collected samples, 

e locabon of proposed sampling efforts under other WETS programs, and 

e locabon of areas of sediment accumulabon and/or standmg water. 

Each of the seven major dmnage basins (Plate 1) was inventoned for the IHSSs that they 

contamed, and the potenbal for either sheet wash or leaching and near-surface advective 

transport was evaluated Because there are more than 200 IHSSs, vrrtually all of the surface 

dmnage structures have at least the potenhal for contamination of sediment and surface- 

water Thus, this evaluahon was not an effectwe screenmg tool. 

The second cntenon was a review of the data collected dunng previous samplmg campagns. 

One of the DQOs for this sampling campagn is to provlde data that can be used for 
quanbtabve nsk assessments This cntenon requires that any data used have sufficiently low 

detecbon limits to meet the appropnate hazard levels Virtually none of the hlstoncal 

sampling efforts were planned or executed with the objectwe of providmg data for a 
quanbtative baselme nsk assessment Therefore, there is a considerable spread on the 

reported detection limits and the levels to which the data were validated. This cntenon did 

not allow the ehminabon of any p0tentm.l sediment-samplmg sites However, it did lead to 
the removal from the OU12 program of several surface-water samplmg sites that are part of 

the EG&G quarterly momtonng program and have DQos consistent with the proposed OU12 
surface-water sampling program Because thrs effort focuses on extreme moisture 
conditions, the choice of sampling times may not coincide wth WETS regular quarterly 

sampling If the events coincide, the appropnate data from the quarterly samplmg campagn 

will be used and will not duplicate the effort. 
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The last cntenon was an evaluabon of the locabons that have been proposed for surface- 

water or sediment samphng under other WETS programs. Currently, there are three 

proposed samphng campagns. The first is the OU13 sediment samphg plan to be 

conducted along the course of the Central Avenue Ditch and out to the confluence of the 
ditch with South Walnut Creek A second senes of samples w d  be collected dunng the 

charactenzabon of OU4 for the Phase 11 RI, which is not a part of this mvesbgabon. The 
third sampling effort consists of the foundabon dmns that are proposed for sampling as part 

of the OU8 WURI. Because the OU13 sampling is not scheduled untd fiscal year 1996, it 

is possible that the OU13 samphng will be incorporated into the OU12 samphg effort 
(EG&G 1994e) A total of 30 percent of the proposed samphg locahons were planned and 
funded under existmg samphng and monitonng programs. In addibon to these proposed OU 

sampling programs, outfalls were selected for mcorporabon mto thls proposed surface-water 

and sediment samphng program using informabon from the evaluabon of budding sumps and 
footmg dmns summanzed m the OU8 Technical Memorandum (EG&G 1994~). 

Selecbon of the actual samphng sites was accomphshed dunng a senes of walks along the 
vmous flow paths through the individual basins. Particular attention was pad to locabons 

idenbfied in the Rocky Flats Plant Drainage and Flood Control Master Plan (EG&G 1992g) 

as being undersized for a 100-year recurrence mterval, slx-hour storm event. At these 

locations, areas that would be flooded as a result of dmnage system overflow were included 

for samphng. 

4.3 TECHNICAL SAMPLING APPROACH 

The nature of the pathways in which surface-water collects and mgrates (1 e., along channels 

and other topographic depressions) requires a focused samphng strategy to generate 

representabve samples The collecbon of both surface-water and sediment samples wdl be 
confined to the thalweg of the pathway channels. In the case of bulldmg foundahon dmns, 
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the samples will be collected in the immediate vicimty of the outfall. Where samples are 

collected from the same dramage, sampling will progress from downstream toward upstream 

locations to mimmlze cross contamnabon Dunng the site reconnsussance, partrcular 

attenbon was paid to the areas where sediments would collect over the long term and to 

locahon accessibhty Examples of these locabons are changes in slope along a dramage, 

upstream ends of culverts, and areas of over-bank flow m the vicmty of undersized 

stormwater conveyance structures. 

The focus of this invesbgabon is on surficial sediments and surface water. The collecbon 

of surface water is simply a matter of adjusbng the collecbon method for the flow 
condibons, e g , low-flow sampling as descnbed in WETS standard operabng procedure 

(SOP) SW 03 (EG&G 19940. Because the alluvium on WETS contsuns some gravel and 

cobbles, sediment samphng is more complex. Generally, the majority of hazardous 
consbtuents are associated wth fine-gmed matenals, partxularly clays and Eon and 

manganese oxides Within the dmnages at WETS, most of the sediment left m the channels 

after the latest storm event is relabvely fine gmned. The approach will be to collect bulk 

samples from the fine-gmned matenal (sand size or less than 1 milhmeter m diameter) along 

the course of the channel The samples will be collected from the top 5 cenbmeters of 
sediment and over a sufficient area along the channel to provide the necessary mass of 
sample The surface layer of sediment will be sampled because this top 5-cenbmeter layer 

is most likely to be transported downstream or downwmd 

4.4 ANALYTICAL RATIONALE 

One objecbve of the proposed surface-water and sediment samphng program is to determine 

the presence or absence of contaminahon in these media for future evaluabon tasks. Because 

contaminants could potenbally be transported via these media, the sampling rabonale was 
developed considenng the hydrology of the dramage basms. As descnbed prewously, the 
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dramage basins conshtute the surface-water discharge pathways from the Industnal Area. 

Because the chemical handlng achvibes and produchon operabons conducted withm the 
Industnal Area penmeter were not generally specific to a dramage basm, the proposed 

analyses for the surface-water and sediment samples are not specific to a dramage basm. 

Proposed surface-water and sediment samples m each Industnal Area dramage basm wdl be 

analyzed for an idenhcal set of parameters, with one noted excepbon stated at the end of this 

section 

As descnbed in Secbon 4 2, surface-water and sediment samples wdl be collected from 

specific locahons in each major dramage basm m the Industnal Area and sent to the 

laboratory for analysis. Based on informahon from the data sources descnbed m Sechon 

2 1, an evaluabon was made to deternune potenbal sources of contanunants of concern in 

each dmnage basin Informahon pertammg to the following was reviewed to evaluate 

possible analyte lists for Industnal Area dramage basms. 

e CERCLA OUs, 

e RCRA storage urut locabons, 

e PCB areas of concern, 
0 

e 

historical operabons and acbvibes, and 

previous surface-water and sediment analyt~cal data. 

The p0tentm.l contaminants of concern associated wlth MSSs m pomons of the OUs, the 

locahons of RCRA storage umts, and PCB potential ateas of concern for each Industrral 

Area dmnage basm are summanzed in Table 4-8. Selected data from previous surface-water 

and sediment sampling programs are summanzed m Tables 2-5 and 2-6. 
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TABLE48 
OUl2 Weld Samplrag Ran 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

Pagelof5 

Operable 
Units 

ou2 

OU8 

ou9 

OUlO 

ou12 

OU13 

OU14 

Potential Contarmnants of 
Concern (a) 

RADIONUCLIDES, 
BERYLLNM, SOLVENTS, 
ORGANIC LIQUIDS, 
INORGANICS 

SOLVENTS AND 
RADIONUCLIDES 

RADIONUCLIDES, ACIDS, 
BASES, NITRATES, 
HEXAVALENT 
CHROMIUM, METALS, 
PHOSPHATES, SOLVENTS 

FUEL OIL, ACIDS, 
METALS, 
RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS, " R A T E S  

RADIONUCLIDES, 
BERYLLIUM, SOLVENTS, 
HEXAVALENT 
CHROMIUM, METALS, 
ACIDS 

RADIONUCLIDES, 
NITRATES, FUEL OIL, 
BERYLLIUM, BASES, 
HYDROGEN PEROXIDE, 
SOLVENTS 

RADIONUCLIDES, 
COOLANTS, SOLVENTS, 
VOLATILE ORGANIC 
COMPOUNDS, BERYLLIUM 

RCRA Unit 
Locations 

Bddmg 444 

Bddmg 884 

904 Pad 

Bddmg 447 

Buddmg 889 

Blutdmg 428 

Bddmg 866 

Bddmg 123 

Blutdmg 865 

PCB PAC 
NO. 

400-800 
600-1000 
600-1002 
600-1003 
800-1209 
800-1210 

16 of 22 
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TABLE 4-8 
OUl2 meld Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

Page2ofS 

Operable 
Umts 

OU6 

OU8 

ou9 

OUlO 

OU13 

OU14 

OU16 

Potenbal Contarnurants of 
Concern (a) 

RADIONUCLIDES 

SOLVENTS, 
RADIONUCLIDES, 
BERYLLIUM 

RADIONUCLIDES, 
PROCESS WASTE 

WASTE Om, SOLVENTS, 
PAINTS, RADIONUCLIDES, 
VOLATILE ORGANIC 
COMPOUNDS, "I'RATES 

RADIONUCLIDES, 
METALS, BERYLLIUM, 
SOLVENTS, ACIDS 

RADIONUCLIDES, 
PROCESS WASTE 

SOLVENTS, ETHYLENE 
GLYCOL, 
RADIONUCLIDES, PCBS 

RCRA Unit 
LOCabOnS 

Butldmg 750 

Bmldmg 561 

Bddmg 980 

Tent 1 

750 Pad 

Bmldmg 569 

Bddmg 707 

Bmldmg 991 

Bmldmg 777 

Buddmg 528 

PCB PAC 
NO. 

500-901 
500-904 
500-905 
700-1 103 

700-1111 
900-1306 

700-1104 

wp\~ts\cu12\tcc~\tabk 4-8 (wpo Dcccmbar 28.1994 17 of 22 
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TABLE 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basii Contaminants of Concern 
in the Industrial Area 

Page3of5 

Operable 
Umts 

OU6 

OU8 

ou9  

OUlO 

OU13 

OU14 

ou15 

OU7 

OUlO 

Dull 

Potential Contaminants of 
Concern (a) 

RADIONUCLIDES 

SOLVENTS, PHOSPHATES, 
RADIONUCLIDES, BASES, 
PROCESS WASTE, ACIDS, 
METALS 

RADIONUCLIDES, 
ORGANICS, PROCESS 
WASTE, INORGANICS 

METALS, OILS, 
SOLVENTS, 
RADIONUCLIDES, 
COOLANTS 

RADIONUCLIDES, OILS, 
METALS, GASOLINE, 
DIESEL, PROCESS WASTE 

RADIONUCLIDES, 
PROCESS WASTE 

RADIONUCLIDES, 
SOLVENTS 

RADIONUCLIDES, OILS, 
SOLVENTS, PCBS 

RADIONUCLIDES, OILS, 
SOLVENTS, METALS 

NITRATES, VOLATILE 
ORGANIC COMPOUNDS, 
RADIONUCLIDES 

RCRA Unit 
LOCatiOnS 

Buddmg 331 

Buildmg 56 1 

Bmldmg 776 

Buddmg 374 

Buddmg 732 

Bmldmg 774 

B m l h g  371 

Buddmg 771 

Bulldmg 559 

Buddmg 777 

Buddmg 779 

None idenbfied 

PCB PAC 
NO. 

300-708 
300-702 
100607 
300-709 
500-900 
500-902 
700-1 102 
700-1 1 12 
700-1 105 

100-608 

wp\fl.ts\~l2\tcchma11\m\Elblc 4-8 (wpf) D c c ~ m k  28, 1994 
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TABLE 4-8 
OUl2 Field Sampling Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

Page4ofJ 

Operable 
UIUts 

ou1 

o u 2  

OU5 

OU6 

OUlO 

o u 1 2  

OU14 

OU15 

OU6 

o u 9  

OUlO 

Potenbal Contaminants of 
Concern (a) 

FUEL OIL, DIESEL, 
RADIONUCLIDES, 
METALS, SOLVENTS, 
NITRATES 

RADIONUCLIDES, OILS, 
SOLVENTS, METALS 

RADIONUCLIDES, OILS, 
SOLVENTS, PCBS 

RADIONUCLIDES 

RADIONUCLIDES, OILS, 
SOLVENTS, PAINTS, 
ACIDS, CYANIDE 

RADIONUCLIDES, PCBS, 
BERYLLIUM, SOLVENTS, 
METALS, HEXAVALENT 
CHROMIUM 

RADIONUCLIDES, OILS, 
SOLVENTS, PROCESS 
WASTE 

RADIONUCLIDES, 
VOLATILE ORGANICS, 
SOLVENTS, LABORATORY 
WASTE 

~ 

RADIONUCLIDES 

PROCESS WASTE 

RADIONUCLIDES, OILS, 
METALS, VOLATILE 
ORGANIC COMPOUNDS, 
NITRATES 

RCRA Unit 
L o c a t i O n S  

B m l h g  444 

Bddmg 447 

Bddmg 460 

903 Pad 

Buildmg 664 

Bddmg 881 

Bmldmg 883 

Bddmg 952 

Buildmg 887 

Bmldmg 

None idenhfied 

PCB PAC 
NO. 

400-116 1 
400-801 
800-1207 
800-1208 
800-1211 

None 
idenhfied 

19 of 22 wp~ts\aul2\tcchm.m\tlbb 4-8 (wpf) Dccuuba 28.1994 



Drainage 
Basin 

7 

TABLE 4-8 
OUl2 Reld Samphng Plan 

Summary of Drainage Basin Contaminants of Concern 
in the Industrial Area 

PageSofS 

Operable 
UlUtS 

OU8 

o u 9  

Potential Contaminants of 
Concern (a) 

RADIONUCLIDES, METALS 

PROCESS WASTE, 
RADIONUCLIDES, 
NITRATES, ACIDS 

RCRA Unit 
LOCatiOnS 

Bmldmg 788 

Buddmg 777 

Solar Pond Surge 
Tanks 

Burldmg 910 

Bmldmg 779 

PCB PAC 
NO. 
None 
identified 

Note 

(a) 

PAC = Potential Area of Concern 
PCB = polychlomated biphenyl 
RCRA = Resource Conservation and Recovery Act 

= Contarmnants that may have been associated wth actmt~es at Indmdual Hazardous Substance Sites 
(IHSSs) wthm each Operable Umt (OU) 

20 of 22 
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Based on the informabon presented in Table 4-8, the followmg list of analytes for both 

Industnal Area surface-water and sediment samples for each dmnage basin was idenbfied: 

e total radionuclides, 
e 

e v o c s ;  

e hexavalent chromium (sediment); and 
e 

Contract Laboratory Program (CLP) total metals; 

major cahons and anions (surface-water) 

Because the sediment samples wdl have been transported over land via either sheet wash or 

wind, i t  is not expected that significant concentrahons of VOCs will be found. However, 

because of their widespread use, it is necessary to analyze for them 

The data for analytes detected in previous surface-water and sediment samples are 

summanzed in Appendices A and B The following analyses were also included for 
proposed Industnal Area samples in each d m a g e  basin- 

e svocs, 
e PCBs, and 

e organochlonne pesbcides. 

A review of previous operahons and achvihes idenbfied an area previously used as a 

herbicide mixing and storage area located in Dramage Basm 3. Because of these previous 

actwihes, one proposed surface-water and sediment samphng locabon from D m a g e  Basin 

3, downstream of the herbicide area, wlll be analyzed for herbicides in addihon to the 

analyses listed above. 
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Fate and transport considerahons for the proposed analybcal parameters were also evaluated 

Many of the contaminants of concern associated with the Industnal Area are either very 
volatde, soluble in water, or insoluble in water Because the objectwe of the sampling 

program is to determine the presence or absence of contarmnahon, analybcal parameters are 

proposed for both surface-water and sediment, regardless of the solub&ty or volatility of the 
contaminants. The results of these analyses wdl be evaluated to assess fate and transport 

mechanisms. 
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5.0 SAMPLE COLLECTION AND ANALYSIS 

The followmg secbons prowde a descnpbon of the proposed surface-water and Ament  

samphg locabons; the types and frequency of sample collection; the eqwpment and 

procedures that will be used to collect the samples, the sample handhg and documentabon 

procedures; and the analpcal requmments. Samphg locabons, sample types and 
frequency, and analfical reqwments are based on the rabonale presented 111 Secbon 4 0 

5.1 SAMPLING LOCATION AND FREQUENCY 

The rabomle for the selaon of samphg locabons is presented 111 the pmous secbon. 

These locabons are plotted on Plate 2. The samplmg frequency wdl be Werent for the two 
medla Sample types and locabons are summarued 111 Table 5- 1. Smce the mcepbon of h s  

project, it has been kuned that the major dramage &tches mthm the Industnal Area are 

scheduled for clean-out d m g  the early spmg of 1995. Thls has placed an addbond 

constrant on thls samplmg campgn, i e., sedtment samples must be collected from areas 

to be cleaned before the cleaning occurs. Thls process wdl requm that many of the 

d m e n t  samples be collected III February 1995 when the ground may be from. At those 

locabons, avadable surface water wdl be collected at the bme the a m e n t  samples are 

collected. It is posslble that the ground at these locabons Wrll be frozen and that it wdl not 

be posslble to collect water samples. Therefore, these locabons wdl be reoccupied 111 the 

spmg (wet season) and the late summer 

F i  
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(dry season) for the collecbon of surface-water samples If it proves to be possible to collect 

water durrng the February d m e n t  samphg, we unll have three analytxd data sets for 

surface water: one m equhbnurn wth the d m e n t ,  one dumg the wet season, and one 
durulg the dry season 

The two swface-water samphg events allow determmaQon of the effects of wet- and dry- 
flow con&oons or the onset of a source whose flow is mtemttent. The first set of samples 

wdl be the most extensive. It wdl be collected m the spmg after the first sustamed thaw. 

The mtemttent streams, wetlands, and selected foundabon drams wdl be sampled. The 

second set of samples wdl be collected 111 the late summer when the wetlands are at low flow 

and the mtemttent streams and many of the bufldmg foundabon drams ate dry. These data 

wdl allow checking of the seasonal vanablllty of the water quallty wthout duphcatmg the 

efforts of the EG&G Surface Water Group. 

5.2 SAMPLING EQUIPMENT AND PROCEDURES 

All d m e n t  and surface-water samples wdl be collected m accordance wth currently 

approved SOPs contained wthm the EG&G Enwonmental Management Diwsion Manual 
(5-21OOO-OPS) (EG&G 19940. Of part~cular importance for the mllecbon of surface-water 

samples are the followmg SOPs: 

SOP SW.01, Suijbce Water Data Collectaon Actavitles; 
SOP SW 02, E’reld Measurement of Surfiie Water Parameters, 
SOP SW 03, S u v i e  Water Sampling; 

SOP SW.08, Pond Sampling; 

SOP SW.09, Industrial E$luent and Pond Ducharge Sampling; and 
SOP SW 15, River and Ditch Sampling. 
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The SOP that apphes specifically to the collectron of sxhments IS the followmg: 

SOP SW.06, Sedunent Sampling. 

The SOPs that apply to both surfacewater and W m e n t  samphg actwibes are the 

following : 

SOP FO 03, &nerd Eqrupmenr Deconzmmon; 

SOP F0.07, Handling of Decontmrunahon Water and Wash Water; 

SOP FO 10, Receivmg, Labeling, and Handling Enwmmntal Matenals Containen; 
and 

SOP F0.13, Contanemrag, Presemng, Handling, and Shrpping of Soil and Water 

Samples. 

5.2.1 Surfacewater Sampliug 

The appropmte equpment and mstrumentation are specified in each of the above SOPs. As 

dmussed pmously, the focus of ~s effort wdl be to collect surface water from the vanous 

drarnage pathways and pondmg areas. It is anbcipated that the surface-water bodies along 

most of the drarnages wdl be M e  more than seeps Therefore, of partxular importance are 
the specfuxibons m SOP SW.03, Sutjiie Water Sampling, for samphg under low-flow 

wnbbons Surface-water samples wdl be collected umg Teflon@ or stamless-steel beakers 
attached to handles of an appropriate length to reach the area of -mum flow. Seeps or 

marshes wdl be sampled by m s t a b g  a statnless-steel bowl shghtly below water level and 

wllectmg the sample from the bowl after the a m e n t  has an opporturuty to settle. 
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Field measurements of temperature, pH, alkalmlty, dusolved oxygen, and conducbwty wdl 

be made m accordance wth the specificabons m SOP SW.02, FzeUMeaswemem of S u f i e  

Water Purmters, whch specifies that (1) temperature wdl be measured with a 
thermocouple that can be traced to a Nabonal Bureau of Standards (NBS) standard, (2) pH 

wdl be measured wth a Hach One pH meter or equivalent, (3) akalmty wdl be measured 
wth a Hach Ihgtal Titratofl or equvalent, (4) dissolved oxygen wdl be measured with 

either a Yellow Spmgs Instrument (YSI) dmolved-oxygen meter or equvalent or a Hach 

DREL 2oooO spectrophotometer or equvalent, and (5) conducbmty wdl be measured wth 
a Hach 44- conducbwty meter or equvalent. 

5.2.2 sediment Sampling 

The appropmte equpment and mstrumentabon are specified m the SOPS noted above 
Because the a m e n t  samples wdl be collected along the courses of stormwater control 
structures and in areas of stormwater overflow and only surface samples are of mterest, it 

is anbcipated that all of the A m e n t s  wdl be relatively fine gramed. Therefore, it wdl not 
be necessary to sleve the samples. The major implements to be used m sediment sample 

collecbon are stainless-steel scoops and spoons and stamless-steel pans or bowls. Vegetabon 
wdl be removed by hand sortmg. 

Selected sediment samples mllected from the drarnage chtches wdl be moist. To ensure the 
collectm of a homogeneous sample for analyns, the procedures ouhed m SOP SW 06, 

Sedunent SumpZzng, wdl be followed. The only sample -on that wdl not be med before 
collecbon wdl be those collected for analyses of VOCs. The a m e n t  samples w d  be 
handled, preserved, labeled, and shipped m accordance wth EPA protocols and WETS 
SOPS. 

P i  
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5.3 SAMPLEANALYSES 

Th~s secbon describes the sample handhng procedures and analpcal program for proposed 

surface-water and dment  samples collected m the Industnal Area. It also presents 

reqwments for sample deu-ons, analyses, sample contamers and pmervabon, and 

sample handhng and documentabon. 

5.3.1 Sample Designation 

AU sedrment and surface-water sample designabons generated for thls program wdl conform 
to the mput reqwments of RFEDS. Each sample designation wdl contam a me-character 

sample number conastmg of a two-letter prefix identifylns the sample medlum (e.g , SE for 
a m e n t  samples), a umque f i v e s t  number, and a two-letter suffix idenbfymg the 
contractor One sample number wdl be reqwed for each sample generated, mcludmg each 
quahty control (QC) sample. 

5.3.2 AnalyticaI Requirements 

The proposed EPA Level IV analyhcal methods from the General Wochemstry and 

Routme Analyt~cal S e ~ c e s  Protocol (GRRASP) (EG&G 1994g) for the surfacewater and 
sedlment samples are presented 111 Tabla 5-2 through 5-8. The hsts of analytes have been 

idenbfied for the Industrral Area based on the analyhcal rationale presented m Secbon 4.4. 

The contract-reqwred detectm hmts (CRDL) for the metals analysts are presented m Table 

5-2. These hmits of demon are idenbcal to those specified m the GRRASP (EG&G 

19949) and the EPA SOW for morgmc analysts (ILM03.0). For metals analysis, the 

CRDLs for all analytes are vefied on each mstrument by routinely estabhshmg mstrument 

demon hmts (IDLs). However, the detecbon limits for samples may be conaderably 
hgher dependmg on the sample ma-. For orgmc analyses, the contract-reqd 

quanbtabon hmts (CRQL) are presented m Tables 5-3 and 5-4. These quanbtabon hmts 



TABLE 5-2 
OU12 Field Sampliag Plan 

Analytical Parameters and Contract-Required Detection Limits (CRDL) 
for Surfacewater and Sediment Samples 

Metals 
Page 1 of 2 

Tarpet Analvte List Metals Bv EPA-CLI? So W UJ,M03.0) 

Aluminum 
Anbmony 
Arsenic (a) 
Banum 
Beryllium (a) 
Cadmum 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Luell) 
200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 
10 
100 

5 
5000 

15 
0 2  
40 

5000 
5 

10 
5000 

10 
50 
20 

0 
40 
12 
2 

40 
1 .o 
1 .o 

1000 
2.0 

10 
5 .O 

10 
20 
10  

loo0 
3 0  
0 2  
8.0 
1000 
1.0 
2.0 
loo0 
2.0 
10 0 
4.0 
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TABLE 5-2 
OU12 Field Sampling Plan 

Analytical Parameters and Contract-Required Detection Limits (CRDL) 
for Surfacewater and Sediment Samples 

Metals 
Page 2 of 2 

Chromium VI (Hexavalent Cr) By Method S W7196 MLL me/ke 

Chromum VI 20 0 10 
! 

Water I CIWL 

Non-Target Analyte List Metals BY E PA-CLP SOW (ILM03.0) 

Cesium 
Lithium 
Molybdenum 
Silicon 
S tronbum 
Tin 

0 
lo00 
100 
200 
100 
200 
200 

0 
200 
20 
40 
NA 
40 
40 

( ~ 5 1 )  fitr\a~l2\tcchmcm\lbB-2 11 Dcccmba 28. 1994 20 of 29 



TABLE 5-3 
OU12 Held Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Limits (CRQL) 
for Surface-Water and Sediment Samples 

Target Compound List Volatiles 

Analytical Parameter 

Target ComDound List Volatiles bv EPA-CLP SOW (OLMO1.8) 

Chloromethane 
Bromomethane 
Vinyl Chlonde (a) 
Chloroethane 
Methylene Chlonde 
Acetone 
Carbon Disulfide 
1 , 1-Dichloroethene(a) 
1,l -Dichloroethane 
1,2-Dichloroethene (Total) 
C hloroform(a) 
1,2-Dichloroethane(a) 
2-Butanone 
1, 1, 1-Tnchloroethane(a) 
Carbon Tetrachlonde(a) 
Bromodichloromethane(a) 
1,2-Dichloropropane(a) 
cis- 1,3-Dichloropropene(a) 
Tnchloroethene(a) 
Dibromochloromethane(a) 
1,1,2-Tnchloroethane 
Benzene(a) 
trans- 1,3-Dichloropropene(a) 
Bromoform(a) 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene(a) 
Toluene 
1,1,2,2-Tetrachloroethae(a) 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Water 
CRQL 

0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Notes, 
CLP = Contract Laboratory Program SOW = Statement of Work 
EPA = U S Environmental Protecbon Agency pg/l = micrograms per her  

mgkg = milligrams per kdogram 

Sediment 
CRQL 
0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

21 of 29 
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TABLE 5-4 
Y 

OUl2 Field Sampling Plan 
Analytical Parametem and Contract-Required Quantitation Limits (CRQL) 

for Surfacewater and Sediment Samples 
BNAs 

Page 1 of 2 

Phenol 
2-Chloroethylether, bis- 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Mehth ylphenol 
1-Chloropropane, 2,2’-oxybis- 
4-Methylphenol 
Nitrosodi-n-propylae, N- 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
2-Chloroethoxymethane, bis- 
2 ,CDichlorophenol 
1,2,4-Tnchlorobenzene 
Naphthalene 
4-C hloroaniline 
Hexachlorobutadiene 
4-C hloro-3-methylphenol 
2-Methylnaphthalene 
Hexachloroc y clopentadiene 
2,4,6-Tnchlorophenol 
2,4,5-Tnchlorophenol 
2-Chloronaphthalene 
2-Nitroanilme 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

W#t* 

0 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 

l!!kc%me* 
=QL 
fi&a 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 
800 
800 
330 
330 

22of29 
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TABLE 5-4 
W OU12 Held Sampling Plan 

Analytical Parameters and Contract-Required Quantitation Liits (CRQL) 
for Surface-Water and Sediment Samples 

BNAs 
Page 2 of 2 

Analytical Parameter 

Diethylphthalate 
4-Chlorophenylphen ylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-Z-rnethylphenol 
Nitroso-diphenylamine, N- 
4-Bromop hen y lp hen ylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
2-Ethylhexylphthalate, bis- 
Di-n-octylphthalate 
Benzo(b) fluoranthene 
Benzo(k) fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-~d)pyrene 
Dibenz(a, h)anthracene 
Benzo(g ,h,i)perylene 

BNA = baselneutral acid 
CLP = Contract Laboratory Program 
EPA = U S Environmental Protechon Agency 

SOW = Statement of Work 
pg/l = micrograms per liter 

pglkg = micrograms per lalogram 

Wa#w 
w .  CKQt 

10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

SedEment 
CRQL 

330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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Analytica 

TABLE 5-5 
OU12 Field Sampling Plan 

for Surface-Water and Sediment Samples 
PesticidedPCB 

Parameters and Contract-Required Quantitation Limits (CRQL) 

Pesbcides/PCB by EPA-CLP SOW (2/8Q 

BHC, alpha- 
BHC, beta- 
BHC, delta- 
BHC, gamma- (Lindane) 
Heptachlor 
Aldnn 
Heptachlor epoxlde 
Endosulfan I 
Dieldnn 

Endnn 
Endosulfan 11 

Endosulfan sulfate 

Methoxychlor 
Endnn ketone 
Endm aldehyde 
Chlordane, alpha- 
Chlordane, gamma- 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Notes 
CLP = Contract Laboratory Program 

DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltnchloroethane 

Icc-.. . .... . ........111 

Wa& 
ClRaXc 
0 

0.050 
0.050 
0.050 
0.050 
0 050 
0.050 
0.050 
0.050 
0.10 
0 10 
0.10 
0 10 
0.10 
0.10 
0 10 
0.50 
0.10 
0 10 
0.050 
0.050 
5 0  
1 .o 
2.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 0  

0 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
3.3 
3.3 
3 3  
3.3 
3.3 
3 3  
3.3 
17.0 
3 3  
3.3 
1.7 
1.7 

170 0 
33.0 
67.0 
33.0 
33 0 
33 0 
33.0 
33.0 

EPA = U S Enwonmental Protection Agency 
SOW = Statement of Work 
pg/l = mtcrogramr per her 

p e g  = micrograms per lalogram 



9L/pdZsLJ 
TABLE 5-6 

~ (Dc1/1) 

2 
4 

0.6 
0 01 
0.01 
400 

1 
1 

OU12 Field Sampling Plan 
Analytical Parameters and Required Detection Limits (RDL) 

for Surface-Water and Sediment Samples 
Radionuclides 

Ana€ytical Parameter I 
Gross Alpha 
Gross Beta 
Uranium 233/234, 235 (a), and 238 (each isotope) 
Amencium 241 
Plutonium 239/240 
Tnhum 
Cesium 137 
Stronhum 89/90 

Table 5-7 
OU12 Field Sampling Plan 

Analytical Parameters and Method Detection Limits O L )  
for Surface-Water and Sediment Samples 

Anions 

Analytical Parameter 

Anions bv Method E300.Q 

Nitrate as N 
Nitnte as N 
Sulfate 
Chlonde 
Fluonde 

pH at 25°C 
Specific Conductance at 25°C 
Total Organic Carbon by Method E415 1 

Dissolved Oxygen@) 
Temperature@) 
Alkalinity@) 

water 
Mnt, 

0 

5 
5 
5 
5 

0.1 

0.1 pH urut 
lOpnhOS/C 

m 
0.1 pgll 

NA 
NA 
NA 

Sediment 
RbL 

[dT)(Dcl/e) 

4 
10 
0 3  
0.02 
0.03 

400 @Cdml) 
0.5 

1 

0 
2.5 
2 5  
2.5 
2 5  
2.5 

0.1 pH unit 
NA 

0 5 mg/kg 

NA 
NA 
NA 

- Notes (for Tables 5-6 and 5-7) 

(a) = Human Health nsk-based prelimlnary pCi/g = picocunes per gram 
'C = degreescenttgrade 

pgkg = mcrograms per lulogram 

pmhos/cm = microhos per centmeter 

remediabon goals are lower than 
detecuon limit or quanutauon limits 

(b) = field measurements pg/l = micrograms per hter 

NA = not applicable 
mgkg = milligrams per lalogram 

P d  
S o f 2 9  

(WpS1) flatr\oul2\~bmcm\rbl5-2 t4 Deccmbw 28, 1994 



TABLE 5-8 
OU12 Held Sampling Plan 

Analytical Parameters and Method Detection Limits (MDL) 
for Surface-Water Samples 

Chlorinated Herbicides 

Analytical parauneter 

Chlonnated Herbicides bv - EPA Method 615 

Dalapon 
Dicamba 
Dichlorophenoxyacebc Acid (2,4-D) 
Dichlorophenoxybutanoic Acid (2,4-DB) 
Dichlorophenoxypropionic Acid 
Dinoseb 
MCPA 
MCPP 
Tnchlorophenoxyacetx Acid (2,4,5-T) 
Tnchlorophenoxypropionic Acid (2,4,5-TP) 

water 
MDL 

0 

5 80 
0 27 
1 20 
0.91 
0 65 
0.07 
249 
192 
0 20 
0 17 

Notes 

EPA = U S Environmental Protection Agency 
MDL = method detection limt 

pgll = rmcrogfams per liter 

Notes The actual sample detection and quantitation limb are lllghly matnx dependent and may be elevated 
as a result The limts listed here are the -mum actuevable under ideal conditions Actual limb 
may be hgher 

%of29 



Rocky Fktr EavuonmcnW. Tachnology Sttt M M ~  RFP/ER-TM1-94-0U12 2 
OpcrabkUmtNo 12 W o n  5 (Rev 0) 
Tcchn~d Manonndum No 1 pas 27 of 29 

10121l94 Psld W p h g  pkn Effechve Date 
O r g m o n  Envmmmtal Management 

are identical to those specrfied in the GRRASP (EG&G 1994g) and the EPA-CLP SOW for 
organic analysis (OLMO1-8). Quantitation hmits are highly dependent on sample matnx. 

The quantitation hmts hsted m Tables 5-2 through 5-8 are provided as gudance and may 

not always be achievable. Sample detection hmits will be based on a dry-weight basis for 
sediment and wdl be higher than those hsted in Tables 5-2 through 5-8. 

The req- detection hmits (RDL) as estabhshed m the GRRASP @G&G 1994g) are 

presented in Table 5-6 for the radlonuchde parameters. In addition, all non-CLP methods 

hsted reference the method detection hmits (MDL) found m the GRRASP (EG&G 1994g) 

Method detection or quantitation hmits that do not meet preliminary remediation goals 

(PRGs) are noted 111 Tables 5-2 through 5-8. 

The holding time for hexavalent chromium analysis of water samples is 24 hours. Because 
there are requirements for screesllng samples for radioactivity before they are shipped offsite, 
it is not f a b l e  to meet the hexavalent chrormum analysls holding time for water samples 

Onsite laboratory capabhties for hexavalent chromium are not currently avdable Water 

samples will not be analyzed for hexavalent chromium. 

5.3.3 Sample Containem and Preservation 

Sample volume requirements, preservation techmques, holdmg times, and contamer material 

requirements are specific to the analysis and to the surface-water and sediment media. Table 

5-9 hsts the types of analyses for the surface-water and sedlment samples, associated 

contamer sue, preservatives, and holdmg bmes. Additional gudance for appropriate use of 
contamers and preservative is provided m SOP F0.13, contarnerrprrg, Preservng, 
Handling, and Shpping of Soil and Waer Samples (EG&G 19940, which will be followed 

during thls samphg program. 



TABLE 5-9 
OU12 meld Sampling Plan 

Sample Containers, Preservation, and Holding Times 
for Sediment and Surface Water 

SEDIMENT SAMPLES 
~ 

Preservative Holdinn Tune Parameter Contarner 

TAL and Non-TAL 
Metals glass Jar 

TCL Volatiles 

1 x 250 mL wde-mouth 

2 x 125 mL wde-mouth 
Teflon-hed Jar 

cool, 4°C 180 days1 

cool, 4OC 7 days 

cool, 4OC PesticidesIPCBs 1 x 9 oz wde-mouth 

Herbicides 1 x 9 oz wde-mouth 
Teflon-hed glass vials 

7 days untd extracbon, 
40 days after extrachon 

7 days untd extrachon, 
40 days after extrachon 

cool, 4OC 

~ ~~ ~ 

Radionuclides 
~~ 

1 x 1 L wde-mouth I g]mJar 

~~ 

None 180 days 

TOC, h o n s ,  pH, and 1 x 250 mL wde-mouth Cool, 4OC 
SDecific Conductauce I nlass lar I 28 days 

SURFACE WATER SAMPLES 

Preservabve Container Holding Time 

180 days1 Nitnc acid p H  <2, 
Cool, 4'C 

cool, 4OC 7 days TCL Volatiles 2 x 40 mL VOA vials 
wth Teflon-lmed septum 
lids 

1 x 4 L amber glass 
bottle 

1 x 4 L amber glass 
bottle 

bottle@) 

Pesticides/PCBs 

Herbicides 

Radionuclides 12 L polyethylene 

cool, 4OC 7 days untd extrachon, 
40 days after extrachon 

7 days untd extrachon, 
40 days after extracbon 

cool, 4°C 

~~ 

180 days 

TOC 1 x 250 mL polyethylene I bottle 
Sulfunc acid pH <2, 
cool. 4OC 

28 days 

Cool, 4°C 28 days Anions 1 x 1 L polyethylene 
bottle 

1 x 250 mL polyethylene 
bottle 

NitrateMitnte Sulfunc acid pH <2, 
cool, 4°C 

28 days 

I pH, Temperature, and 
Swific Conductance 

In situ, beaker or bucket None Analyze d l a t e l y  

' Holding tlme for mercury 18 28 day8 
L = lltef 

mL = rmllllltc 
oz = ounce 

FCB = polychlonnrtcd blphenyl 
TAL - tugctaxmlytehrt 
TCL = target compoundltd 
TOC - total orguuc c d o n  

*C - degrees Celmw 



5.3.4 Sample aandling and Documentation 

Sample handhg and documentation procedures are necessary to ensure the defensibllty of 
data and to venfy the quahty and quanbty of work performed 111 the field. Accountabhty 
documents mclude logbooks, dataallection forms, sample labels or tags, cham+f-custody 
records, field data documentabon, and analpcal records or reports. Information pertamng 
to documentation of samples, packagmg, and shppmg is pmwded 111 SOP F0.13 (EG&G 

19940, whch wdl be followed d m g  th~s samphg program. 

5.3.5 Data Validation I 

Data vahdahon wdl be conducted on surface-water and sahrnent sample data, 111 accordance 

wth the Site-W& Quality Assurance Project Plan (EG&G 1991b). Data vahdabon actiwties 
wdl conslst of remewmg and venfjmg laboratory data and evaluatmg the venfied data for 
data quallty. 

F d  
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6.0 FIELD SAMPLING PLAN SCHEDULE 

The proposed FSP schedule is shown in Figure 6- 1. The schedule incorporates subcontractor 

coordinabon, field samphng acbvibes, laboratory analyses, data evaluabon and data 

validabon The schedule is based on the followng assumpbons* 

DOE, EG&G, EPA, and CDPHE concur and approve of the Final Technical 
Memorandum FSP (this document) by January 6, 1995. 

Fundmg for the project is avadable from DOE. 

All subcontracting, procurement, and funding is obtained by the end of January, 1995 

There are no conflicts with other surface-water and sediment collecbon programs 

There are no unforeseen secunty constrants or audits that would affect the samplmg 

Program 

Sediment samphng will begin on 01 February 1995 before clean-outlmamtenance 
acbvihes 
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Weather condibons are favorable to collect representatwe sediment samples 

Laboratory subcontractor provides 65-day turnaround reportmg results of analyses for all 

chemical parameters 

Data are usable for mtial Phase I mterpretaoon and environmental evaluaoon before data 

validaoon 

No resamphng because of laboratory QC problems 

Data vahdabon and incorporabon of data into RFEDS requves 160 days. 

Validated data, needed for full environmental evaluabon data, wdl be avadable 30 days 

after incoporahon into RFEDS as fully validated data 
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7.0 DATA MANAGEMENT AND REPORTING 

Sample-locabon numbers are assigned in blocks by request to the EG&G Sample 

Management Office After sampling begins, field data will be input to WEDS usmg 

DATACAP remote entry module supphed by EG&G. Data wdl be entered on a daly basis, 
and a 3 5-inch computer diskette will be delivered to EG&G on a weekly basis Data from 
the system will be avdable to the contractor immediately after the weekly update. A hard 

copy report wll be generated from the module for contractor use. The data WIU undergo 

a prescnbed QC based on SOP FO 14, Fzeld Data Management (EG&G 19940. 

The contractor will mantam a database for field data that are collected dunng screenmg 

tasks The contractor wdl provide 3.5-inch diskettes and hard copies to EG&G for thes use 

A sample-traclang spreadsheet will be maintamed by the contractor for use ~fl traclung 
sample collecQon and shipment. The sample-trackmg spreadsheet will be updated weekly 

and will be avdable to EG&G in hardcopy or on a 3.5-inch computer diskette. These data 
will also be dehvered to EG&G on 3 5-inch computer diskettes. Computer hardware and 

software requirements for contractors using government-supphed equipment will be supphed 

by EG&G. Computer and data secunty measures wdl also follow acceptable procedures 
outlined by EG&G in SOP F0.14 Data management WIU follow WEDS procedures in 
effect at the hme this fieldwork is implemented. 

F d  
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Orgaruzatlon Enwonmental Mmgement 

Results of laboratory analyses wdl be loaded mto W E D S  based on a separate contract 

between the analyt~cal laboratones and EG&G. Data will be extracted from W E D S  to 
analyze and mterpret the data for reportmg. Sample data from the existing or proposed 

programs idenbfied 111 Secbon 3 0 that meet the DQos estabhshed for this Technical 
Memorandum wdl also be extracted from WEDS and w d  be managed and reported in the 

same manner as the data collected as part of th~s Field Samphg Plan. 

Forms provided in the vanous SOPS applicable to this project wdl also be used as 

appropnate to document and manage the data obtamed. 
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8.0 FlELD QUALITY CONTROL PROCEDURES 

Sample duphcates, field preservabon blanks, and equipment msate blanks wdl be prepared. 

The analyhcal results obtained for the surface-water and sediment samples will be used by 

the contractor to assess the quality of the field samphng. The types of field QC samples that 

will be collected and theu apphcabon are discussed below. The frequency of QC samples 

collecbon and analysis is summanzed 111 Table 8-1 

Duplicate samples wdl be collected by the sampllng team for use as a relative measure of 
the precision of the sample collechon process. Duphcate samples wdl be collected from the 

same locabon as the pnmary sample Duplicate samples wdl be collected usmg the same 

procedures and equipment and 111 the same types of contamers as requmd for the primary 

samples. The duphcate samples will be preserved m the same manner and submtted for the 

same analyses required for the pnmary samples 

Field blanks wdl consist of de-ionized or dishlled water and wdl be prepared by the sampling 
team to provide an indicabon of contaminahon mtroduced dumg sample preparabon. 

Equipment or nnsate blanks wdl be collected from the final decontammbon mse waters to 
evaluate the adequacy of the detemahon procedures for sample collecbon equipment 



TABLE 8-1 
OU12 Field Sampling Plan 

field Quality Control Sample Frequency 

1/10 = one Quality Control sample for every 10 samples collected 

For equipment blanks, samples will be collected once each day or once for every 20 samples, 
whichever is more frequent 

2 o f 3  F i  
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Envmnmental Management 

performed by the samplmg team Equipment blanks wdl be collected by msmg 

decontaminated equipment with diswed water before sample collecbon. The blank sample 
will be collected and placed III the appropnate sample contamers. 

Tnp blanks are used to assess the potenbal for cross contarmnabon of VOCs withm sample 

contamers used dumg storage, sample collecbon, and transport acbvibes. Tnp blanks 

consist of American Society for Tesbng and Matends (ASTM) Type II reagent-grade water 

and are prepared by the analybcal laboratory Tnp blanks vvlll be shipped to the samplmg 

site with the empty sample contamers and transported back to the laboratory with the 

samples Tnp blanks wdl remain unopened throughout the samphng event. Tnp blanks will 

be prepared and analyzed for VOCs by the laboratory along wth the other samples. 

Comprehensive procedures for field QC and data usabhty are provided in Rocky Flats Plant 
Sue-wide QuaZzty Assurance Project PZm (EG&G 1991b) mcludmg control of measunng and 

test equipment, sample handling, storage and shipping, and reportmg requuements. 
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APPENDIX A 

SUMMARY STATISTICS FOR SEDIMENT DATA - 
DETECTS ONLY 

FROM 

ROCKY FLATS ENVIRONMENTAL 

DATABASE SYSTEM W'EDS) 



Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED009 

Chemical Name 
# Max Min Avg Sample 86% 99199 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterization Report (EO60 
1993d) UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reportedhere 
except for tritium UTL units, which were reported as pCdg 

FINAL Page A -  1 



Summary Statistics for Sedlment Data (Detects Only) 
1991 - 1992 

U RANIUM-233,-234 
U RAN I UM-235 
URANIUM-238 

LOCATION SED009 

~~ ~~~~~ ~~~ ~ ~ ~~~~ 

PCaI  5 150 ~ 0 16 096 0 52 1 50 5 29 

PCU!a 5 1 52 0 13 101 0 59 162 4 82 
PC@ 5 009 000 005 0 04 009 0 21 

Chemical Name 

% SOLIDS % 5 8660 6330 7352 855 82 41 
ALKALINITY AS CAC03 msncg 2 6,200 00 5,400 00 5,800 00 56569 6,38831 19,83986 
NITRATEINITRITE m s m  2 2770 420 1595 1662 3323 5719 
PH PH 5 8 20 730 762 036 7 99 9 34 

# Max. Min Avg Sample 85% 99/99 
Units Samples Value Value Value Standard Value UTL(1) 

Deviation 

CHEMICAL GROUP RADIONUCLIDES 

(1) From Background Geochemical Charactenration Report (EGIG 
1993d) UTL units reported in the Background Geochemical 
Charactenzation Report are the same as resuns units reported here 
except for tntium UTL units which were reported as pCVg 

FINAL Page A -  2 



Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

~~ ~~- 
B ENZO( b)FLUORANTHENE ~ 

BENZO(k)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALATE 
C H R Y S E N E  

LOCATION SED01 1 

- PSncS 2 11000 6600 8800 31 11 12036 
vg/kg 2 9700 6700 8200 2121 10406 
ps/kg 4 16000 8800 13200 31 87 16515 
PSncS 3 12000 8000 9800 2030 11911 

Chemical Name 
# Max Mln Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

(1) From Background Geochemical Charactenzation Report (€060 
1993d) UTL units reported in the Background Geochemical 
Charactenzation Report are the same as results units reported here 
except for tritium UTL unlts, which were reported as pCVg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

, .  - 
STRONTIUM-89,90 PCl/g 
TRITIUM pCVL 
U RAN I UM-233 -234 Pcdg 

URANIUM-238 DCUa 
URANIUM-235 PCVS 

LOCATION SED01 1 

7 1 0 6  005 0 28 0 36 0 65 1 07 
7 1,OOO00 6071 31620 32232 651 41 1,03059 
9 240 0 41 1 07 0 59 1 68 5 29 
9 008 000 0 04 0 03 0 07 0 21 
9 200 040 0 97 048 1 47 4 82 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

(1) From Background Geochemical Characterization Report (E060 
1993d) UTL units reported in the Background Geochemical 
Characterization Report are the same as resulk units reported here 
except for tritium UTL units which were reported as pCllg 

Chemical Name 

~~ ~ ~ 

# Max Min Avg Sample 86% 99/99 
Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP RADIONUCLIDES 

RADIUM-226 I PChl I 115 I 036 I 079 I 024 I 104 I 2 22 
RAD1 UM-228 I DCl/!J 1 9 1  290 I 000  I 143 I 076 1 222 I 4 55 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED028 

Chemical Name 
# Max Min Avg Sample 81% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Charactenation Report (EG&G 
1993d) UTL units reported in the Background Geochemical 
Charactemation Report are the same as resub units reported here 
except for tritium UTL units, which were reported as pCdg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

METHYLENE CHLORIDE 1 Panco I 1 I 1900 1 1900 I 1900 I 

LOCATION SED028 

% SOLIDS % 3 6750 5000 5747 903 6686 
ALKALINITY AS CAC03 ma/kg 3 20,00000 5,90000 11,66667 7,39211 1935446 1983986 
NITRAT€/NITRtT€ mgncs 3 3 80 200 263 1 Of 3 69 57 19 

PH PH 3 800 7 10 7 57 045 8 04 9 34 

Chemical Name 
# Max. Min Avg Sample 81% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

(1) From Background Geochemical Characterlzafion Report (EGIG 
19934) UTL unrts reported in the Background Geochemical 
Charactenzation Report are the same as results units reported here 
except for trrtium UTL units, which were reported as pCdg 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

AROCLOR-1254 
BENZO(a)ANTHRACENE 
BENZO(a)PYRENE 
BENZO(b)FLUORANTHENE 

LOCATION SED029 

Pcmcs 4 - 51000~-  1%06 257% 17173 - 43610 
IJg/kg 1 6400 6400 6400 
P9nCS 1 11000 11000 11000 
Ponc!J 1 12000 12000 12000 1 

Chemical Name 
# Max. Min Avg Sample 8L% 99199 

Units Samples Value Value Value Standard Value Ult (1)  
Deviation 

(1) From Background Geochemical Characterizallon Report (E060 
(99313 UTL units repotted In the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTL units. which were reported as pCVg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED029 
~~~ ~ 

# Max Min Avg Sample 86% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP RADIONUCLIDES 

U RANIUM-233,-234 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

(1) From Background Geochemical Charactemation Report (EGIG 
1993d) UTL units reported m the Background Geochemical 
Charactemation Report are the same as results units reported here 
except for tntium UTL unds which were reported as pCdg 
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Summary Statistics for S e h e n t  Data (Detects Only) 
1991 - 1992 

SODIUM msncg 2 39900 13000 26450 19021 48232 59309 
STRONTIUM msncg 2 81 10 7330 7720 5 52 8294 291 42 

VANADIUM msncs 2 3880 3090 3485 559 4066 6339 
ZINC msnc9 2 29100 12600 20850 11667 32984 13904 

TIN m m  1 1020 1020 1020 40 57 

LOCATION SED037 

Chemical Name 
# Max Min Avg Sample 815% 99199 

Unns Samples Value Value Value Standard Value UTL(1) 
Deviation 

~ 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterlzation Report (EGIG 
1993d) UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTL units, which were reported as pCdg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED037 

Chemical Name 
# Max Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

I IJm I 1 I4,20000 I4,20000 /4,20000 I I 
I Pm I 1 I 800 1 800 1 800 I 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

(I) Fmm Background Geochemical Characterization Report (EGW 
1993d) UTL unHs reported in the Background oeochemical 
Characterization Report are the same PI result. units reported here 
except for tritium UTL unlts which were reported as pCUg 
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Summary Statistrcs for Sedlment Data (Detects Only) 
1991 - 1992 

STRONTIUM 
TIN 
VANADIUM 
ZINC 

LOCATION SED038 

m9ncg 1 5250 5250 5250 291 42 
msncs 1 1310 1310 1310 40 57 
mgncg 1 3890 3890 3890 63 39 
mg/kg 1 7710 7710 7710 139 04 

~~~~ ~ 

Chemical Name 

FLUORANTHENE 
METHYLENE CHLORIDE 
PYRENE 
SUB BENZENEDICARBOXYLIC A 

# M a  Min Avg Sample 86% 99/39 
Units Samples Value Value Value Standard Value UTL(1) 

Deviation 

PSnc9 1 7000 7000 7000 
v m  1 1400 1400 1400 

1 8700 8700 8700 vsncs 
pflg 1 30000 30000 30000 

~ 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 

(I) From Background Geochemical Characterization Report (€060 
1993d) UTL units reported in the Background Geochemical 
Charactenzation Report are the same as resub unds reported here 
except for tntiurn UTI. unk,  which were reported as pCVg 
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Summary Statistics for Sedunent Data (Detects Only) 
1991 - 1992 

URANfiM-233,-234- 
U RAN IUM-235 
U RANI UM-238 

LOCATION SED038 

pcug- 1 031 ~ 
0 31 0 31 529 

Pcua 1 000 000 000 0 21 
PCVO 1 038 038 038 4 82 

Chemical Name 

'% SOLIDS % 1 61 70 61 70 61 70 
ALKALINITY AS CACO3 msncs 1 4,90000 4,90000 4,90000 19,839 86 
NITRATSNITRITE mwka 1 1 80 180 1 80 57 19 

# Max Min Avg Sample 86% SSISS 
Untts Samples Value Value Value Standard Value UTL(1) 

Deviation 

(I) From Background Geochemical Charactemation Report (E060 
1993d) UTL unlts reported in the Background Geochemical 
Charactenration Report are the same as resub units reported here 
except for tritium UTL unlts which were repotted as pCUg 
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Summary Statistics for S e h e n t  Data (Detects Only) 
1991 - 1992 

LOCATION SED039 

# M U  Min Avg Sample 85% 99/99 
Chemical Name Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterization Report (EGLG 
1993d) UTL units reported in the Background Geochemical 
Characteflzation Report are the same as resub units reported here 
except for tritium UTL units, which were reported as pCdg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

'BICARBONATE AS CACO3 
CARBONATE AS CAC03 
NlTRATElNlTRlTE 

LOCATION SED039 

mmg 2 5,340 00 2,330 00 3,835 00 2,128 39 6,048 53 18,993 76 

rnms 2 796 101 449 4 91 9 60 57 19 
mgncg 1 000 OW 000  

Chemical Name 
# Max. Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

Tetradecanoic Acid I Psnco I 1 I 2,90000 I 2,90000 I 2,90000 1 
TOLUENE I u r n  I 1 I 5 0 0  I 500 I 500 I 
CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

- -  
b H 1 DH 1 3 1 803 1 736 I 760 I 037 1 799 I 934 I 

(1) From Background Geochemical CharadertEPtion Report (EGbG 
19934) UTL unlts reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tntium UTL units which ware reported as pCVg 
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Summary Statistrcs for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED117 

Chemical Name 
# M a  Min Avg Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Devlation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterhation Report (E060 
19934) UTI. units reported in the Background Geochemical 
Charaderuation Report are the same as results units reported here 
except for tritium UTL units which were reported as pCUg 
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Summary Statistics for Sedunent Data (Detects Only) 
1991 - 1992 

% SOLIDS % 5 6700 61 90 6530 
ALKALINITY AS CACO3 mgncg 3 4,500 00 1,800 00 3,400 00 
NITRATUNITRITE mgncg 2 2 10 140 1 75 
PH PH 5 800 700 7 28 

LOCATION SED1 17 

201 67 39 
1,41774 4,87445 19,83986 

049 2 26 57 19 
0 41 7 71 9 34 

~~~ 

Chemical Name 
# Mu. Mln Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP RADIONUCLIDES 

(I) From Background Geochemical Charadenration Report (EGLG 
1993d) UTL units reported in the Background Geochemical 
Characterization Report are the same as results units reported here 
except for tritium UTI. unlts, which wem reported as pCtg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED1 18 

Chemical Name 
# Max Min Avg Sample 85% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

~~~ ~~ 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterizaiion Report (EGbG 
1993d) UTL unds reported in the Background Geochemical 
Charactenzation Report are the same as results units reported here 
except for tntium UTL unds, which were reported as pCVg 
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Summary Statistics for Sedunent Data (Detects Only) 
1991 - 1992 

PHENANTHRENE iJm 3 12000 71 00 9533 
PYRENE Psnca 5 19000 6800 11120 
SUB BENZENEDICARBOXYLIC A iJm 2 70000 40000 55000 

LOCATION SED118 

2450 12082 
4785 16096 
21213 77062 

Chemical Name 

% SOLIDS % 5 6920 5080 6288 724 7041 

ALKALINITY AS CACO3 mgncg 5 4,400 00 1,100 00 2,68000 1,269 65 4,000 43 

NlTRATElNlTRlTE m ! m  3 630 3 10 453 1 63 6 22 

PH PH 5 830 720 7 78 043 8 23 

# M a  Min Avg Sample 86% 99/99 
Units Samples Value Value Value Standard Value UTL(1) 

Deviation 

19,839 86 
57 19 
9 34 

(1) From Background Geochemical Characterization Report (EGIG 
1993d) UTL units reported in the Background Gaochemical 
Characterization Report are the same as results unlts reported here 
except for tntiurn UTL unlts, which were reported PI pCVg 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

THALLIUM m m g  1 054 054 054 110 

VANADIUM m m  4 3790 2200 3070 757 3857 6339 
TIN mg/kg 3 1480 900 1153 297 1462 4057 

ZINC m m  4 9500 4160 7368 2287 9746 13904 

LOCATION SED1 20 

Chemical Name 
# Max. Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Characterization Report (E060 
1993d) UTL units reported in the Background Geochemical 
Characterization Report are the same as results unlts reported here 
except for tntium UTL units which were reported as pCUg 
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Summary Statistics for Sedrment Data (Detects Only) 
1991 - 1992 

% SOLIDS 
ALKALINITY AS CAC03 
NITRATEINITRITE 
PH 

LOCATION SED120 

% 4 9440 6340 8507 1457 10023 
msncs 3 11,OOO 00 1,300 00 4,533 33 5,600 30 10,357 64 19,839 86 
mgncg 4 16300 340 5883 7494 13676 5719 
DH 4 890 7 60 840 0 57 899 9 34 

Chemical Name 

~ ~~~ ~~ 

# Max Min Avg Sample 86% 99/99 
Units Samples Value Value Value Standard Value UTL (1) 

Deviation 

IPYRENE I ualkcr I 3 1  51000 1 11000 I 25667 I 22030 I 48578 I i 

(1) From Background Geochemical Characterization Report (EGLG 
1993d) UTL units reported in the Background Geochemical 
Charactemation Report are the same a8 resub unns reported here 
except for tntium UTL unds, which were repottad as pCVg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

LOCATION SED124 

Chemical Name 
# Max Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL (1) 
Deviation 

~~ 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Charactehtlon Report (EGIG 
1993d) UTL units reported in the Background Geochemical 
Charactemation Report are the same as results untts reported here 
except for tntium UTL untts, which were reporled as pCVg 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION SED1 24 
~ ~~ ~ 

Chemical Name 
# Max. Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

% SOLIDS I % \  4 1  7780 I 4140 I 61 10 I 1528 I 7699 I 
ALKALINITY A S  CAC03 I ma/krr I 3 I ll.OOOo0~ 1.OOOOO 1 4.53333 1 5.60833 IlO.365991 19.83986 
NITRATWNITRITE I m m  I 4 1  3320 I 160 1 11 18 1 1481 I 2658 I 5719 
PH I PH I 4 1  820 I 740 1 790 I 036 1 827 I 9 34 

(1) From Background Geochemical Characterlzatlon Report (EG6G 
1993d) UTL units reported in the Background Geochemical 
Charactemation Report are the same as results unlts reported here 
except for tntium UTL units, which were reported as pCJg 
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Summary Statistics for Sediment Data (Detects Only) 
1991 - 1992 

LOCATION SED125 

Chemical Name 
# Max Min Avg Sample 86% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

CHEMICAL GROUP METALS 

ICHROMIUM I mdkp I 3 I 2210 I 910 I 1573 I 650 I 2250 I 3188 I 

CHEMICAL GROUP ORGANICS 

(1) From Background Geochemical Charactertation Report (€060 
19934 UTL units reported in the Background Geochemical 
Charactenration Report are the same as resutts units reported here 
except for tntium UTL units which were reported as pCVg 
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Summary Statistics for Sedunent Data (Detects Only) 
1991 - 1992 

NAPHTHALENE 
PHENANTHRENE 
PYRENE 

LOCATION SED1 25 

Psncrr 3 87000 30000 64000 30050 95252 
Psncrr 3 11,00000 2,90000 7,53333 4,17413 11,87443 
Psncs 3 13,00000 3,10000 8,300 00 4,96890 13,46766 

Chemical Name 

AMERICIUM-241 PC@ 2 006 0 01 004 0 04 0 08 177 
CESIUM-134 PCQ 1 0 11 0 11 0 11 

# M a  Min Avg Sample 86% 99199 
Unltr Samples Value Value Value Standard Value UTL (1) 

Devlatlon 

URANl UM-235 1 Pcug I 3 1  009 1 001 I 004 1 004 I 008 I 0 21 
U RAN I UM-238 I Pcug I 3 I 117 I 022 I 065 I 048 I 115 I 4 82 

% SOLIDS 
ALKALINITY AS CACO3 
NlTRATElNlTRlTE 

% 3 9260 8680 8907 310 92 29 
msncg I 1,300 00 1,300 00 1,300 00 19,839 86 
rn& 3 940 130 463 4 24 9 04 57 19 

I I 

U RAN I UM-233,-234 I PCW I 3 1  213 1 044 I 117 1 087 I 207 I 5 29 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

I - - ,  
tDH I DH I 3 1  860 I 790 I 817 I 038 I 856 I 934 1 

(1) From Background Geochemical Charactebtion Report (EGLG 
1993d) UTL unlts reported in the Background Qeochemical 
Charactemation Report are the same as results units reported here 
except for tntium UTL unlts, which were reported as pCJg 
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Summary Statistics for Sedment Data (Detects Only) 
1991 - 1992 

TIN m m  1 1150 1150 1150 40 57 
VANADIUM m m  3 2810 2330 2647 274 2932 6339 
ZINC mgncg 3 111 00 71 00 9633 2203 11924 13904 

LOCATION SED126 

PYRENE 
TOLUENE 

~ 

Chemical Name 

IJm 3 20000 13000 15333 4041 19536 
IJm 2 600 600 600 000 600 

# M u  Min Avg Sample 86% BBB9 
Unls Samples Value Value Value Standard Value UTL (1) 

Deviation 
~ ~~~ 

CHEMICAL GROUP METALS 

(1) From Background Geochemical Characterization Report (E060 
1993d) UTL units reported in the Background Geochemical 
Charadematton Report are the same as results units reported here 
except for tritium UTL unlts, which were reported as pCVg 
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Summary Statistm for Sedment Data (Detects Only) 
1991 - 1992 

% SOLIDS 9b 3 9360 5650 7870 
ALKALINITY AS  CACOJ w%l 
NITRATE/NITRITE mgncg 2 6 80 300 490 

1 12,00000 12,00000 12,00000 

PH PH I 3 790 780 7 87 

LOCATION SED1 26 

1960 9908 

269 7 69 57 19 
006 7 93 9 34 

19,839 86 

C hemical Name 
# M a  Min Avg Sample 81% 99/99 

Units Samples Value Value Value Standard Value UTL(1) 
Deviation 

TOTAL XYLENES I IJm I 2 1  500 I 500 I 500 I 000 I 500 I I 

(I) From Background Geochemical C h a r a c t m o n  Report (E060 
1993d) UTL units reported in the Background Geochemical 
Charactenration Report are the same as resub undo reported here 
except for tntium UTL unlts which were reported as pCdg 
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APPENDIX B 

SUMMARY STATISTICS FOR SURFACEWATER DATA - 
DETECTS ONLY 

FROM 
ROCKY FLATS E " M E N T A L  

DATABASE SYSTEM (RF'EDS) 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW017 

Chemical Name 
# Max Min Avg Sample 86% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TRITIUM PCI/L 5 1 53000 -9390 18206 
URANIUM-233 -234 PCllL 8 1 348 0 14 2 00 

URANIUM-234 PCl/L 2 3600 300 1950 
URANIUM-235 PCllL 7 0 98 0 03 0 26 
U RAN IUM-238 pCI/L 10 2200 003 5 67 

LOCATION SWOl7 

22534 1 41642 ~ 

1 02 3 07 
2333 4377 
0 34 0 61 
6 09 12 00 

Chemical Name 

BICARBONATE AS CAC03 mg/L 9 28600 1 4800 1 21933 I 7734 29977 
CARBONATE AS CAC03 mg/L 3 400 I 000 1 167 I 2 08 3 83 
CHLORIDE mg/L 9 8700 1 2240 I 5316 I 1830 7219 
!DISSOLVED ORGANIC CARBON mg/L i 8 ' 1700 1 200 741 ~ 608 1374 1 
FLUORIDE i mg/L 9 1 055 ~ 020 I 06 I 011 057 I 

NlTRATElNlTRlTE mg/L 9 500 I 015 2 06 1 38 3 50 

OIL AND GREASE m a  4 37 10 1 70 1188 1687 2943 
PHOSPHORUS malL 2 0 30 0 03 0 17 0 19 0 36 

NITRITE mg/L 1 0 02 0 02 0 02 

# Max Min Avg Sample 86% 
Units Samples Value Value Value Standard Value 

Deviation 

- 
SILICA mg/L 2 6 00 1 20 3 60 3 39 7 13 
SULFATE mglL 9 8810 2900 4683 1774 6528 
TOTAL DISSOLVED SOLIDS mg/L 9 53400 24000 39489 9651 49526 
,TOTAL ORGANIC CARBON 
/TOTAL SUSPENDED SOLIDS 

mg/L 8 1000 300 5 65 2 82 8 58 
mglL 8 i 30000 200 5338 10108 15850 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CARBON TETRACHLORIDE I.rg/L 2 8 00 
CHLOROMETHANE I.rg/L 1 13000 
METHYLENE CHLORIDE W L  2 36 00 

LOCATION SWOl8 

4 00 6 00 2 83 8 94 

500 2050 21 92 4330 I 
13000 13000 

Chemical Name 

~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

I AMER ICIUM-241 I DCI/L I 5 1 001 I 000 I 000 1 000 1 001 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATE AS CACO3 I mg/L 1 10 1 28800 1 14500 1 22380 1 41 28 1 26673 

LOCATION SWOl8 

CARBONATE AS CAC03 I mg/L 1 1 1 1230 1 1230 I 1230 1 

Chemical Name 

, 

~ ~~ ~~ ~ ~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

CHLORIDE 
DISSOLVED ORGANIC CARBON 
FLUORIDE 
NITRATUNITRITE 
OIL AND GREASE 
IPHOSPHORUS 

- I 
mg/L 9 6700 3430 4980 1059 60 82 
mg/L 8 6 90 2 00 4 39 2 15 6 62 
mglL 9 0 64 0 48  0 52 0 05 058 
mg/L 9 2 10 0 89 1 54 044 2 00 
mg/L 1 1 1310 1310 1310 
malL 1 0 74 0 74 0 74 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

~~~ 

mg/L I 9 4020 2580 1 3238 1 474 ~ 3730 
mg/L 9 39600 31200 35578 2605 38287 
mg/L 8 4 60 2 00 3 61 0 88 4 53 
mg/L 4 1000 500 6 75 2 36 9 21 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BIS(2-ETHYLHEXYL)PHTHALATEI HglL I 1 I 200 I 200 1 200 1 

LOCATION SWOl9 

BICARBONATE AS CACOJ I mg/L I 2 1 5240 i 2570 1 3905 1 1888 I 58 68 
CHLORIDE 1 mg/L I 2 1 12300 I 2250 I 7275 I 7106 1 14666 

Chemical Name 

I 

# Max Min Avg Sample 86% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data 
1991 - 1993 

DISSOLVED ORGANIC CARBON mglL 1 6 30 
FLUORIDE mg/L 2 0 24 
NITRATE/NITRITE mg/L 2 3 00 
NITRITE mglL 2 0 06 
ORTHOPHOSPHATE mg/L 2 0 33 

LOCATION SWOl9 

6 30 6 30 
0 16 0 20 0 06 0 26 
1 70 2 35 0 92 331 I 
0 03 0 04 0 02 0 06 
0 33 0 33 0 00 033 1 

(Detects 

PHOSPHORUS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

Chemical Name 

mg/L 2 076 i 0 2 6  051 1 035 0 88 
mg/L 2 I 4300 940 2620 1 2376 i 5091 
mg/L 2 29200 11800 I 20500 1 12304 1 33296 
mg/L 2 6 00 5 90 595 j 007 1 602 I 

mg/L 2 11000 1500 6250 6718 1 13236 1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BIS(2-ETHYLHEXYL)PHTHALATE 1 pg/L 1 1 1 200 1 200 1 200 I 

LOCATION SW020 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATE AS CACO3 I mglL 
CHLORIDE mg/L 
DISSOLVED ORGANIC CARBON mg/L 
FLUORIDE mg/L 
NITRATE/NITRITE ma/L 

LOCATION SW020 

2 1 4560 2750 3655 ' 1280 4986 
2 i 5650 9 80 33 15 3302 67 49 
2 740 7 10 7 25 0 21 7 47 
2 0 21 0 15 0 18 0 04 0 22 
2 1 30 0 87 1 09 0 30 140 

Chemical Name 

NITRITE 
ORTHOPHOSPHATE 
PHOSPHORUS 
SULFATE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mg/L 1 0 06 006 006 
mg/L 2 0 31 0 31 0 31 0 00 0 31 

2 046 0 30 0 38 0 1 1  0 50 
ma/L 2 I 6960 610 3785 4490 84 55 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

- 
mglL 2 19400 6800 13100 8910 22366 
mg/L 2 6 20 6 00 6 10 0 14 6 25 
mg/L 2 24400 7000 15700 12304 28496 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM W L  10 35,10000 
ANTIMONY 1 4020 
ARSENIC ualL 4 6 00 

LOCATION SW022 

4720 1710202 1276290 3037544 
4020 4020 
3 00 4 60 1 32 5 98 

~~ ~~~ 

Chemical Name 

BERYLLIUM 
CADMIUM 

~~ ~~ ~~ 

## Max Mtn Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

. -  
5 2 70 140 2 02 0 59 2 64 

P9/L 3 3 90 2 00 2 97 0 95 396 
CALCIUM I ualL 

, . -  , I I I 1 BAR I UM I UdL I 10 I 46500 I 1420 I 20385 I 15774 I 36790 i 

10 106 000 00 9 950 00 47,675 00 33 104 32 82.103 50 

CHROMIUM 
COBALT 
COPPER 

. -  
JCESIUM ! ua/L ! 1 1 5000 I SOW 1 5000 1 . -  , 

lJglL 8 4920 480 2501 1449 40 08 
PglL 8 21 50 210 1066 6 4 0  17 32 
ua/L 9 71 60 6 5 0  4023 2363 64 81 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

/ALKALINITY AS CACO3 1 mg/L 1 8 I 11000 1 4200 I 61 63 1 21 71 I 8421 ] 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

~~ ~~~~ 

CHLORIDE mg/L 12 1900 400 8 96 411 1 1323 ' 

FLUORIDE mg/L 4 0 30 0 19 0 22 005 1 0 28 

LOCATION SW022 

I NlTRATElNlTRlTE 

Chemical Name 

mg/L 12 1 70 0 67 119 034 I 1 55 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

NITRITE 
ORTHOPHOSPHATE 
PHOSPHORUS 

/BICARBONATE AS CACO3 I mp/L I 12 I 26000 1 4200 1 9808 1 7384 1 17487 I 

- 
mg/L 11 0 56 0 03 0 13 0 15 0 28 
mg/L 8 0 17 0 03 0 07 0 05 0 12 
m w  1 0 09 0 09 0 09 

/CARBONATE AS CACO3 I ma/L I 1 I 200 I 200 I 200 I i 1 

SILICA I ma/L 3 1 00 100 100 0 00 100 I 

SULFATE mg/L 10 1900 600 11 74 441 16 33 
TOTAL DISSOLVED SOLIDS mg/L 13 16000 8200 11508 2350 13952 
TOTAL SUSPENDED SOLIDS mg/L 12 2,500 00 3600 85658 95455 1,849 32 
- 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 2-DICHLOROETHENE 
METHYLENE CHLORIDE 
TETRACHLOROETHANE 
THALLIUM 

LOCATION SW023 

PglL 1 j 100 I 1 00 1 00 
C1dL 1 I 200 I 200 2 00 
PglL 1 500 1 5 00 5 00 
C1dL 1 100 1 100 1 00 

Chemical Name 

AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 
GROSS BETA 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pCI/L 5 0 17 0 00 0 04 0 07 0 11 
PCllL 8 110 0 11 0 41 0 35 0 77 
pCVL 25 17 15 I a3 5 76 3 51 9 41 
PCIIL 25 2000 300 a 19 4 36 12 72 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

UWNIUM-233 -234 PCllL 
URANIUM-234 PCllL 
URANIUM-235 PCllL 
URANIUM-238 pCilL 

LOCATION SW023 

8 5 04 0 52 3 31 1 32 4 69 
4 3 40 2 70 3 05 0 29 3 35 
9 0 44 0 02 0 15 0 14 0 30 
12 4 57 0 44 2 63 0 97 3 64 

~ ~~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AMERICIUM-241 
CESIUM-1 37 

LOCATION SW030 

PCI/L 1 2 0 02 0 01 0 01 0 01 0 02 
PCllL I 1 -0 33 -0 33 -0 33 

Chemical Name 

1 GROSS ALPHA I DCI/L I 2 

~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

6 80 2 48 4 64 3 06 7 82 

'BICARBONATE AS CACO3 ~ mg/L 2 1 16900 1 13900 1 15400 
CHLORIDE 1 mg/L 2 ~ 3640 1 3480 1 3560 
FLUORIDE I mg/L I 2 1 058 ' 047  1 052 

I NITRATEINITRITE mg/L , 1 012 I 0 12 ~ 012 

21 21 176 06 ~ 

113 3678 I 
0 08 061 1 

1 

1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

PHOSPHORUS mg/L ~ 1 

LOCATION SW030 

I 
009 i 009 I 009 ~ 1 

Chemical Name 

OIL AND GREASE 1 mg/L 1 1 1340 1 1340 ~ 1340 1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

I 

' SULFATE mg/L 2 2650 ~ 2040 2345 431  2794 , 
TOTAL DISSOLVED SOLIDS mg/L 2 ] 258 00 1 240 00 249 00 1 12 73 262 24 
TOTAL ORGANIC CARBON malL 1 I 7 0 0  I 7 00 7 0 0  I 

I - I I I I I I 

TOTAL SUSPENDED SOLIDS 1 mg/L 1 3 1 8800 1 1000 I 3600 I 4503 I 82 83 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

PUI ARlnF I mn/l I 4 1 6 7 5 0  1 5930 1 6385 1 341 1 67 40 

LOCATION SW031 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

DISSOLVED ORGANIC CARBO mglL 8 
FLUORIDE mglL 4 

~ NlTWTElNlTRlTE mglL 5 

LOCATION SW031 

740 1 2 00 4 24 2 08 6 40 
071 1 0 60 0 66 0 05 0 71 
420 180 2 70 0 90 3 64 

Chemical Name 

1 -  

ORTHOPHOSPHATE mglL 2 ' 006 1 006 ~ 0 06 000 006 1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

I SULFATE mg/L 4 4940 1 32 10 I 3805 778  1 4614 ' 
1 TOTAL DISSOLVED SOLIDS mglL 4 I 43400 1 33400 39400 

FINAL 

4293 43864 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM P91L 14 
ANTIMONY w- 2 
ARSENIC P9IL 1 
BARIUM ualL 23 

LOCATION SW035 

1 1  00000 2700 190589 296907 499372 
5610 41 90 4900 1004 59 44 
2 20 2 20 2 20 I 

41500 3600 13457 9327 231 57 1 

Chemical Name 

BERYLLIUM 
CADMIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

. "  
PdL 2 0 80 0 60 0 70 0 14 0 85 
P9/L 3 2 90 110 1 90 0 92 2 85 

' MERCURY I P9/L 
 MOLYBDENUM P9/L 
'NICKEL P W  
I POTASSIUM ua1L 

1 1 00 100 100 1 I 
1 

1 8 80 8 80 8 80 , I 
3 5000 670 2360 23 16 4769 1 

22 , 558000 106000 254591 1 17580 376874 I 
I 
I SELENIUM 
i SILICON 

I SODIUM 
 SILVER 

. -  
P9/L 1 120 120 120 ~ I 
P9/L 26 29,40000 103000 7,126 15 5 16861 12501 51 I 

UQ/L 32 573 1 1  ' P9/L 1 4 90 4 90 4 90 
23 49 200 00 12 800 00 22,634 78 9,556 08 1 STRONTIUM 

TIN 
1 VANADIUM 
ZINC 

CHEMICAL GROUP ORGANICS 

. -  
25 485 00 12000 344 84 96 26 444 95 ~ PglL 

PdL 2 1600 1600 1600 000 1600 I 

2215 ~ P W  14 3200 230 1044 1 1  26 
PdL 

- 
20 36200 360 I 7222 8824 16400 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AMERICIUM-241 PCllL 1 7 1 005 
CESIUM-137 pCdL 1 7 1 116 

, GROSS ALPHA I pCi1L i 10 I 8 35 

LOCATION SW035 

000  1 001 j 002 1 003  1 

-016 1 037 I 048 1 087 
180 I 436 I 219 ' 663  ~ 

Chemical Name 

GROSS BETA 
NEPTUNIUM-237 
PLUTONIUM-236 

I PLUTONIUM-238 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PCI/L 9 1400 262 6 42 4 16 1075 ' 

pCVL 1 0 02 0 02 0 02 
PCllL 1 ooo  i ooo 0 00 

PCI1L 2 0 25 0 22 0 24 0 02 026 , 
1 

, .  
PLUTON I UM-2391240 PCllL 
RADIUM-226 PCllL 
STRONTIUM-89 PCllL 

I STRONTIUM-89 90 DCI~L 

9 0 01 0 00 0 00 0 00 0 01 
1 1 40 140 1 40 
1 0 36 0 36 0 36 
5 6 65 0 12 171 2 77 4 59 

~STRONTILIM-K I PCllL 
 TRITIUM ' PCI1L 
1 URANIUM-233 -234 PCllL 
URANIUM-234 PCllL 

URANIUM-238 PCllL 
URANIUM-235 pCdL 

1 014 1 014 1 014 I 
8 25000 7342 I 13870 1 61 14 1 20229 
8 2 59 092 142 054 I 1 98 
3 2 80 0 59 190 ' 116 ' 310 I 1 

11 7 89 j 086 223 , 1 95 426 
7 0 17 -0 01 0 07 0 06 013  , 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW036 

Chemical Name 

~ ~~ ~~ ~~~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

BlS(2-ETHYLHEXYL)PHTHAlAT 1 pg/L 1 I 200 j 200 I 200 I 
TRICHLOROETHENE 1 PS/L I 1 1 800  j 800  1 800  1 
CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TRITIUM PCllL 5 33900 1 11000 1 18690 ' 9019 I 28069 ' 
URANIUM-233 -234 PCllL 4 1453 1 025 5 44 628  ~ 11 98 1 
URANIUM-234 PCllL 3 380 ' 330 3 63 0 29 393  , 
URANIUM-235 PCllL 4 ' 031  0 20 0 25 0 04 029  1 

I 

LOCATION SW036 

I URANIUM-238 l PCllL 

Chemical Name 

7 1 5458 1 001  1455 1813 3341 ~ 

~~ ~ ~~ ~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

,BICARBONATE A S  CAC03 I mg/L 1 8 i 24400 1690 
CHLORIDE j mg1L ' 8 i 61 20 2590 
DISSOLVED ORGANIC CARBO mg1L 9 11 50 400 
FLUORIDE mg1L 8 0 66 0 50 

PHOSPHORUS mglL 1 0 06 0 06 
SULFATE mglL 8 11700 2800 

' TOTAL DISSOLVED SOLIDS mglL 8 53600 29600 
TOTAL ORGANIC CARBON mg1L 8 1400 700 
TOTAL SUSPENDED SOLIDS mg1L 7 1500 600  

NlTRATElNlTRlTE mglL 1 010 I 010 

17011 ' 6958 ~ 24248 
4361 1276 I 5688 
7 93 2 42 10 45 
0 59 0 07 066  
0 10 
0 06 I 

5084 2981 81 84 1 
39800 8941 49099 
9 70 2 57 12 37 
8 86 3 18 1217 ~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 1200 1200 1200 
4 21000 200 5650 10237 

2-BUTANONE w- 
ACETONE ClglL 

,THALLIUM P9/L 3 3 00 1 00 2 03 1 00 
METHYLENE CHLORIDE vg/L 4 2000 200 7 75 8 26 

LOCATION SW038 

16297 
16 34 
3 08 

Chemical Name 

CESIUM-137 PCllL 
PCllL GROSS ALPHA 

j GROSS BETA PCllL 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

, 
6 ' 079 ~ -039 I 009 I 042 052 1 

10 ~ 850 , 047 1 3 32 ~ 228 , 569  
8 1 530 ' 100 j 2 5 3  I 129 1 388 , 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 TRITIUM 
I URANIUM-233 -234 
i URANIUM-234 
iURANIUM-235 

LOCATION SW038 

pCilL ' 8 1 70000 1647 24802 22993 1 48715 1 
PCI/L 9 I 398 1 50 2 15 075 I 293 ' 
pCVL 3 I 450 0 55 2 27 2 02 438 ' 
PCIIL 7 j 030 I -002 0 12 0 11 024 1 

Chemical Name 

I 
1 URANIUM-238 I DCllL 12 I 300 I 0 60 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

137 I 073  i 213  I 

BICARBONATE AS CAC03 mg/L 15 26000 16500 22347 2267 24705 1 
CARBONATE AS CACO3 mg1L 2 1 00 0 00 0 50 0 71 124 ~ 

# 

CHLORIDE 1 mg/L 15 5020 3650 41 95 474 I 4687 

~~ ~ ~ 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

I DISSOLVED ORGANIC CARBO mg/L 

' N ITRATEIN ITRITE ma/L 
I FLUORIDE mg/L 

10 39 00 1 00 1012 1529 2- 

15 2 70 015 i i 24 0 81 208 1 

I 
15 0 68 o 48 0 57 0 05 062 1 

I - ,  OIL AND GREASE I ma/L I 3 1 620 I 0 5 0  1 277 I 302 I 591 I 
1 -  

~ 

1 PHOSPHORUS 
[SILICA 
SULFATE 

" I 1 I 

mg/L 5 0 10 0 01 004 0 04 009 I 
mglL 3 9 10 6 20 720 1 165 i 891 \ 
ma1L 15 15000 2070 3415 3233 6778 - 

 SULFIDE I ma/L I 1 i 100  I 100  I I 00 i 
TOTAL DISSOLVED SOLIDS 

j TOTAL ORGANIC CARBON 
1 TOTAL SUSPENDED SOLIDS 

mg/L 15 64000 I 31000 I 38280 8093 46696 1 
mg1L 11 600 1 200 j 3 51 1 25 481 j 

malL 11 2200 I 500  i 1055 501 1575 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW043 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW043 

Chemical Name 

~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

1 TOTAL SUSPENDED SOLIDS j mg/L 1 2 ] 2800 1 1100 1 1950 1 1202 1 3200 j 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

VANADIUM 
ZINC 

LOCATION SWO44 

. "  I I 

V4fL I 7 4750 7 3 0  3024 1423 4505 1 P9/L I 4 6 30 2 00 3 60 1 87 5 55 

Chemical Name 

~~ ~~ ~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

CHEMICAL GROUP METALS 

6 ' 120000 I 3600 ] 521 83 I 454 55 1 99457 ALUMINUM 1 IJdL j 
j BARIUM I P9/L I 8 1 14000 1 6440 I 10898 I 2877 1 13890 1 
BERYLLIUM J JJg/L 1 2 j 0 6 0  1 060 J 0 6 0  J o o o  J 0 6 0  1 
CADMIUM I ua/L I 1 1 130 I 1 3 0  1 130 1 1 

I . -  I 

CALCIUM 1 P9/L 8 179 000 00 30 900 00 63,112 50 19,759 80 83 662 70 
2 1 6000 5000 5500 62 35 ,CESIUM 7 0 7  

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 

AMERICIUM-241 1 PCllL I 3 1 0 0 5  1 0 00 j 002 I 0 0 3  I 0 0 4  I 

CESIUM-137 4 i 0 2 3  i -017 I 007 1 017 1 025 ' 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

- 
'CHLORIDE mg/L 4 6770 3290 5768 1665 7499 
DISSOLVED ORGANIC CARBO mglL 2 1520 1510 1515 007  1522 ~ 

LOCATION SWO44 

I FLUORIDE 

Chemical Name 

mglL 4 0 62 0 40 0 51 0 09 060 1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

' PHOSPHORUS 
1 SULFATE 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

'BICARBONATE AS CAC03 I ma/L I 4 ~ 19900 ~ 9660 ' 171 90 I 5025 22416 

- I 

mglL 2 I 011 0 05 0 08 0 04 0 12 
mglL 4 I 41 80 1960 2925 925 38 87 

!TOTAL DISSOLVED SOLIDS 
~ TOTAL ORGANIC CARBON 
[TOTAL SUSPENDED SOLIDS 

N ITRATElN ITRITE 1 mg/L [ 4 I 230 1 023 I 119 I 101 1 2 25 
NITRITE I ma/L I 1 I 010 I 010 I 010 I 

mglL 4 I 578 00 294 00 394 00 125 94 524 98 

mglL 2 j 1470 1460 1465 007 14 72 
mg/L 4 j 3900 600 , 2050 1533 3644 I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

' AMERICIUM-241 PCllL 6 0 24 0 00 0 04 
CESIUM-1 37 pCdL 8 0 90 -0 33 0 15 

r~~~~~ ALPHA PCIIL 9 a 00 3 50 5 4a 

LOCATION SW046 

0 10 0 14 1 
0 48 065 I 
1 65 720 I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

i GROSS BETA I PCllL 10 7 90 2 03 
, NEPTUNIUM-237 I PCllL 2 -0 05 -0 35 
PLUTONIUM-2391240 I PCllL 5 0 01 0 00 
RADIUM-226 1 PCllL 3 I 099  0 33 
STRONTIUM-89 90 1 DCIIL , 6 1 109 0 10 

LOCATION SW046 

5 91 1 93 7 91 
-0 20 0 21 0 02 

0 56 I 037 0 9 5  I 
059 1 0 37 0 98 1 

0 00 0 00 001 1 

Chemical Name 

I 
STRONTIUM-90 

i URANIUM-233 -234 
/TRITIUM 

URANIUM-234 
URANIUM-235 
URANIUM-238 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PCllL 1 0 39 0 39 0 39 
PCIIL 7 32800 81 25 17267 8674 26288 
PCIIL 7 5 24 3 71 4 34 0 53 4 89 
PCllL 3 3 30 3 00 3 13 0 15 3 29 
PCllL 7 0 36 0 00 0 12 0 13 0 25 
PClIL 10 3 85 2 40 3 00 0 47 3 48 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATE AS CAC03 mglL 1 ' 241 00 241 00 
CARBONATE AS CACO3 mglL 1 0 00 0 00 

,CHLORIDE mglL 1 3510 3510 

LOCATION SW050 

241 00 
0 00 
3510 

I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW050 
~~ 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 2 DICHLOROETHENE I PglL 1 5 00 5 00 5 00 

TETRACHLOROETHENE ~ IJg/L 1 
I TRICHLOROETHENE I N I L  1 1 800 800  1 8 00 

CARBON TETRACHLORIDE j pg/L 1 7600 7600 7600 
11 00 11 00 I 1100 

LOCATION SW051 

I 
1 
i 

I 

Chemical Name 

~~ ~ ~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TOTAL DISSOLVED SOLIDS 1 mglL 
TOTAL ORGANIC CARBON 1 mglL 
TOTAL SUSPENDED SOLIDS I malL 

LOCATION SW051 

1 29800 29800 29800 I 
1 8 00 800 1 8 00 I 

1 5 50 5 50 I 5 50 i 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CARBON TETRACHLORIDE IJgJL 1 1600 1600 1600 
CHLOROFORM IJgIL 1 3 00 3 00 3 00 

TRICHLOROETHENE Pg/L 1 4 00 4 00 4 00 
1 TETRACHLOROETHENE IJglL 1 1800 1800 1800 

LOCATION SW052 

I 

Chemical Name 

I BICARBONATE AS CAC03 rngJL 1 ' 18300 18300 
I CHLORIDE rng1L 1 5940 5940 

FLUORIDE rnglL 1 0 31 0 31 
DISSOLVED ORGANIC CARBO rnglL 1 5 00 5 00 

N ITRATEIN ITRITE rngJL 1 110 110  

~~ ~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

18300 
5940 
5 00 
0 31 
110  
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

PHOSPHORUS mglL 1 0 07 0 07 0 07 
SULFATE mg/L 1 3910 3910 3910 
TOTAL DISSOLVED SOLIDS mg/L 1 54400 54400 54400 
TOTAL ORGANIC CARBON mg/L 1 8 00 a 00 8 00 I 

'TOTAL SUSPENDED SOLIDS , mg/L 1 1250 1250 1250 I 

LOCATION SW052 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 1 2-DICHLOROETHENE PdL 4 3800 1500 2775 11 53 

' CARBON TETRACHLORIDE P!dL 1 4 00 4 00 4 00 

1 METHYLENE CHLORIDE pg/L 1 300 , 3 00 3 00 

1 AROCLOR-1254 vg/L 1 2 70 2 70 2 70 

 CHLOROFORM P9/L 1 3 00 3 00 3 00 

LOCATION SW053 

39 74 

Chemical Name 

1 TRICHLOROETHENE 

~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

wg/L 1 1 i 800 800  j 800  i I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

.~ I .  I 1 

URANIUM-234 1 PCI/L 1 3 I 094 1 059 I 079 
URANIUM-235 I PCllL I 3 I 014 1 002 I 006 

LOCATION SW053 

I 

018 ~ 097 ~ 

007 I 013 1 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

1 
I URANIUM-238 I PCVL I 4 I 250 I 037 I 106 1 099 I 209 I 
CHEMICAL GROUP WATER QUALITY PARAMETERS 

BICARBONATE AS CACO3 1 mg/L 1 4 1 39300 1 24300 1 30850 I 6573 1 37686 
CHLORIDE 4 I 5640 1 5290 1 5418 1 154 1 55 78 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

' beta-BHC 
delta-BHC 

~ METHYLENE CHLORIDE 

LOCATION SW054 

PglL 1 0 06 0 06 0 06 
PdL 1 0 02 0 02 0 02 
UdL 2 1200 1200 1200 0 0 0  1200 ~ 

, 
I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

I ACETONE I ua/L I 2 I 1100 I 1100 I 1100 I 0 0 0  I 11 00 I 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW054 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AMERICIUM-241 PCllL 4 I 076 0 11 0 34 0 30 0 65 1 CESIUM-1 37 pCdL 3 0 11 -0 08 0 03 0 09 0 12 
’ GROSS ALPHA PCllL 4 8 95 3 45 5 96 2 88 8 95 
GROSS BETA PCllL 4 3716 699 1991 1510 35 62 ------- ‘“IUM-237 PCIIL 1 -0 51 -0 51 -0 51 

LOCATION SW055 

Chemical Name 

~~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Dev I ation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

~~ 

CHEMICAL GROUP RADIONUCLIDES 

FINAL Page B - 39 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

~ PLUTONIUM-236 PCllL 
PLUTONIUM-238 PCllL 

I PLUTONIUM-2391240 pCVL 
RADIUM-226 PCllL 
STRONTIUM-89 DCI/L 

LOCATION SW055 

1 0 00 000  1 000  I 
1 0 02 002  i 002  I 
4 4 54 040 I 172 i 192  3 71 

1 I 027 027 I 027 I 
1 I 074 074 i 074  1 1 

Chemical Name 

STRONTIUM-89 90 
STRONTIUM-90 
TRITIUM 

I URANIUM-233.-234 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

pCdL 3 1 22 0 00 0 60 0 61 123  ' 
pCilL 1 0 58 0 58 0 58 
PCllL 4 4230 -2900 1588 31 01 48 13 
DCIIL 3 , 271  116 1 199 0 78 280 I 

URANIUM-234 ' PCllL 
URANIUM-235 PCllL 
URANIUM-238 PCllL 

I 1 1 20 1 20 1 20 I 

4 0 09 0 03 0 06 0 02 0 09 
4 , 244 117 1 70 0 54 226 I 

DISSOLVED ORGANIC CARBO I mg/L 1 1 1 700 I 700  I 700  I 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

I 

BICARBONATE A S  CACO3 1 mg/L 1 6 I 36900 1 121 00 I 284 17 1 10780 1 39628 
1 mg/L 1 6 1 117000 I 5230 I 29405 1 43067 1 741 94 

NITRITE 
ORTHOPHOSPHATE 

1 PHOSPHORUS 
!SULFATE 

" 

mg1L 4 0 07 0 02 0 06 0 03 0 09 
mg/L 5 0 10 0 03 0 07 0 03 0 10 
mg/L 4 0 14 0 09 0 10 0 02 0 13 
ma/L 6 64 50 27 00 I 46 45 19 82 67 06 

I - I I 
1 NlTRATElNlTRlTE I ma/L I 6 1 140 I 064 I 112 I 037 1 150  I 

~~~ 

l TOTAL ORGANIC CARBON 

" 
~~~~ 

mg/L 6 2,91000 I 42000 I 100667 94557 199006 1 
mg/L 1 600 1 600 I 600 

/TOTAL SUSPENDED SOLIDS I mg/L i 6 I 5700 I 550 I 2275 1 21 06 1 4465 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 

I TETFACHLOROETHENE PdL 10 15000 1 9300 { 11850 2276 142 17 1 
THALLIUM P9/L 2 1500 1 200 1 8 50 9 19 1806 I 

I O  I i i o o o  i 7300 ! 8930 1270 10251 TRICHLOROETHENE P9/L 

LOCATION SW056 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I BICARBONATE AS CACO3 mg/L 8 431 00 281 00 

CHLORIDE mg/L 8 8010 6210 
DISSOLVED ORGANIC CARBO malL 5 1210 300 

LOCATION SW056 

37875 5267 43352 I 

6 92 4 48 11 58 I 

7214 677 7918 J 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

1 VINYL CHLORIDE I ua/L I 7 I 2700 I 1300 i 2043 627  1 2695 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

'CARBON TETRACHLORIDE 1 W L  1 1 I 100 1 100 1 100 1 

LOCATION SW057 

PHOSPHORUS 
TETFWCHLOROETHENE 

Chemical Name 

. "  I 

W L  1 6070 6070 1 6070 
1 1 00 100 j 1 00 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

PLUTONIUM-236 I PCl/L I 1 I 000 I 000 I 000 I , 
PLUTONIUM-238 
PLUTONIUM-239/240 
STRONTIUM-89 90 

CHEMICAL GROUP RADIONUCLIDES 

PCI/L 1 0 09 0 09 0 09 
PCllL 1 5 70 5 70 5 70 
pCilL 1 0 00 0 00 0 00 

TRITIUM PCllL 1 
URANIUM-233,-234 pCUL 1 
URANIUM-235 pCI/L 1 
URANIUM-238 PCllL 1 

91 40 91 40 91 40 
1 74 1 74 1 74 
0 11 0 11 0 11 
1 33 133 133 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TOTAL DISSOLVED SOLIDS mglL 1 49800 
TOTAL ORGANIC CARBON rnglL 1 11 00 
TOTAL SUSPENDED SOLIDS rnglL 1 1500 

LOCATION SW057 

49800 49800 
11 00 11 00 
1500 1500 

Chemical Name 
# Max Mtn Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW058 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CARBON TETRACHLORIDE j CldL 1 1 I 1400 1 1400 1 1400 1 
TETRACHLOROETHENE I Clg/L I 1 1 300 I 300 1 300 I 

~ ~~ ~ ~~ 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

1 BICARBONATE AS CACO3 I mg/L I 2 I 25900 1 18900 1 22400 1 4950 I 27548 1 

FINAL Page B - 45 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I DISSOLVED ORGANIC CARBO mg/L 1 i 700 ~ 700  I 700 

! NITRATEINITRITE mglL 1 086 i 0 86 0 86 
1 FLUORIDE mgIL 2 044 ~ 0 38 0 41 

LOCATION SW058 

I 
0 04 045 ~ 

1 I 

Chemical Name 

I CHLORIDE 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mg/L 2 ] 2920 ~ 2070 1 2495 601  ' 31 20 

- -~ .___ ~- ~~ 

TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

- 
SULFATE I mg/L I 2 1 2450 1 1550 I 2000 636  1 2662 1 
TOTAL DISSOLVED SOLIDS I ma/L I 2 1 31600 I 27600 I 29600 I 2828 1 32542 1 - 1 I 

mgIL 1 1300 1 1300 1300 I 
mglL 1 1800 1 1800 1800 I 

~~ ~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM IJgIL 
ANTIMONY iJg/L 
'ARSENIC PSIL 
BARIUM P9/L 

1 BERYLLIUM I IJdL 
CADMIUM j vglL 
CALCIUM j PgIL 

LOCATION SW059 

59 395000 1 1740 54218 83673 141237 I 

8 4 30 1 00 1 79 1 23 307 ' 
11 4680 1000 2547 11 52 3745 I 
112 21100 5860 16459 2848 19422 
7 I 160 0 60 1 03 0 40 145  
3 1 370 2 10 2 93 0 80 3 77 

114 /13900000 41 50000 103,18070 1796009 121 85919 

Chemical Name 

1 1 1-TRICHLOROETHANE iJg/L 61 ' 3200 400 1059 549  

' 1 1-DICHLOROETHENE ualL 45 1100 100 5 20 2 61 
1 1-DICHLOROETHANE Pg/L 30 6 00 1 00 3 30 1 49 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

16 30 

7 91 
4 a5 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW059 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

Bls(2-ETHYLHEXYL)PHTHALAT 1 pg/L j 1 1 100  i 100 1 100  

I BROMODICHLOROMETHANE I UQ/L I 1 060 I 060 I I 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW059 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

1 OIL AND GREASE ' 1210  I 030  453 657 ~ 11 36 
ORTHOPHOSPHATE 

I 

FINAL Page B - 49 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

. -  

SILVER vg/L 
SODIUM Pg/L 
STRONTIUM 
THALLIUM Pg/L 
VANADIUM USlL 

LOCATION SW060 

3 4 40 2 20 3 47 114 4 65 
19 42,700 00 26,700 00 34,121 05 4,811 63 39,125 14 
20 561 00 61 00 44553 13560 58655 
1 1 80 1 80 1 80 
3 1400 240 6 80 6 29 1334 , 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

ALUMINUM ! W/L 11 1493000 1 1910 1 52703 1 146126 1 204673 1 
ANTIMONY 1 I 1890 i 1890 I 1890 1 I 

SELENIUM 1 pg/L ~ 5 190 j 112 i 306  
SILICON I IJg/L I 23 1 11 400 00 1 985 00 j 5 633 70 1 1 684 89 1 7 385 98 

. _  
1 ZINC I UCUL I 14 I 54700 1 350 I 28471 I 16923 1 46071 I 

~~ 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 

;AMERICIUM-241 i pCi/L 1 7 I 063 I 000  1 019 I 024 1 044 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ORTHOPHOSPHATE mglL 3 0 06 0 06 0 06 0 00 006  1 

SULFATE mglL 10 4460 1480 3365 752 41 47 
, PHOSPHORUS mglL 2 0 19 0 06 0 12 0 09 0 22 

TOTAL DISSOLVED SOLIDS mglL 10 56800 20400 43440 9925 I 53762 ~ 

LOCATION SW060 

1 TOTAL ORGANIC CARBON 
1 TOTAL SUSPENDED SOLIDS 

Chemical Name 

mglL ~ 10 1050 200 j 510  2 a6 8 08 
mglL 1 7 ' 0000 500 41 06 ~ 3733 ' 8068 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW061 
~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

FINAL Page B - 52 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AMERICIUM-241 
CESIUM-137 
GROSS ALPHA 

LOCATION SW061 

pCdL 43 1 33 0 00 0 06 0 21 0 28 
pCVL 12 1 20 -0 60 0 22 0 54 078  I 

D C ~ L  57 1400 -054 4 78 3 04 795  1 

Chemical Name 

, 
GROSS BETA PCllL 64 3400 204 7 55 7 29 15 14 

I NEPTUNIUM-237 PCllL 3 0 14 -0 22 -0 03 0 18 0 15 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

i PLUTONIUM-236 

~ ~~ ~ 

CHEMICAL GROUP RADIONUCLIDES 

PCI/L I 9 0 04 -0 11 -0 01 0 04 0 04 

URANIUM-234 
URANIUM-235 
URANIUM-238 

I 

PCllL 3 4 00 0 87 2 46 1 57 4 08 
PCllL 40 0 54 -0 03 0 12 0 12 024 , 
PCllL 66 5 67 0 01 2 19 1 06 3 29 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

NITRITE 
OIL AND GREASE 
ORTHOPHOSPHATE 
PHOSPHORUS 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

LOCATION SW061 

mgIL 1 0 03 0 03 0 03 

mg1L 3 0 06 0 05 0 05 0 01 006 1 

mglL 64 89 10 1080 3760 1034 48 35 

mglL 64 1 3700 200 , 463 4 59 940 
malL , 27 ~ 83000 ' 500 ' 4698 1 15803 ~ 21133 ' 

mglL 1 9 00 9 00 9 00 

mglL 1 0 74 0 74 0 74 
4 

mglL 64 I 52000 22600 401 28 5491 45838 , 

Chemical Name 

~~~~ ~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

‘ACETONE lJglL 1 9 00 9 00 
METHYLENE CHLORIDE CIglL 1 7 00 7 00 
TETRACHLOROETHANE PglL 1 8 00 8 00 
THALLIUM P9/L 1 6 20 6 20 
TOLUENE PglL 1 5 00 5 00 

LOCATION SW068 

9 00 I 
I 

7 00 I 
I 

8 00 
6 20 
5 00 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 STRONTIUM-90 PCllL 
TRITIUM PCllL 
URANIUM-233 -234 PCllL 
URANIUM-234 PCllL 
URANIUM-235 PCIIL 
URANIUM-238 PCllL 

LOCATION SW068 

1 0 15  1 015 0 15 I 

6 31960 7532 16422 8601 25367 1 
6 3 02 0 86 2 24 0 76 3 03 
3 2 80 1 80 2 27 0 50 2 79 
7 0 15 0 05 0 11 0 04 0 15 
9 3 00 110 2 27 0 68 2 97 

Chemical Name 

~ ~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ACETONE P9/L 1 1000 1000 1000 
BlS(2-ETHYLHEXYL)PHTHALAT Pg/L 1 1 00 1 00 1 00 
METHYLENE CHLORIDE P9lL 1 8 00 8 00 8 00 

LOCATION SW069 

1 5000 TETRACHLOROETHANE P9/L 
1 TOLUENE P91L 1 ~ 700  

Chemical Name 

5000 5000 I 

7 00 7 00 I 
I 

#I Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

 TRITIUM PCllL 5 

URANIUM-234 pCdL 3 
URANIUM-235 PCIIL 5 
URANIUM-238 DCIIL 8 

1 URANIUM-233 -234 PCllL 5 

LOCATION SW069 

32980 -9480 16652 15903 1 331 91 ~ 

3 90 181 2 58 0 82 3 43 
3 60 1 70 2 67 0 95 366 ~ 

021 ' -0 02 0 07 0 08 016 I 
330 1 1 66 2 58 061 , 321 I 

I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

~~~ ~~ 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AM ERIC I UM-24 1 PCllL 9 5 52 0 00 0 63 1 84 
CESIUM-137 PCllL 6 0 11 -0 31 -0 09 0 18 
GROSS  ALPHA PCllL 10 12 85 -0 05 4 12 3 86 
GROSS  BETA PCllL 11 8 30 2 32 5 06 1 99 

LOCATION SW070 

2 53 
0 10 
8 14 
7 13 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

~~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

NEPTUNIUM-237 PCI/L 2 
PLUTONIUM-236 PCllL 1 
PLUTONIUM-238 DcI/L 1 

LOCATION SW070 

0 24 0 19 0 22 0 04 0 25 

-0 01 -0 01 -0 01 1 

0 01 0 01 0 01 1 

Chemical Name 

PLUTON I UM-239/240 
j RADIUM-226 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

1 

PCllL 7 0 02 0 00 0 01 001 j 001 ’ 
PCllL 1 0 21 0 21 0 21 

STRONTIUM-89 I PCllL I 1 1 096 1 096 1 096 

~ I STRONTIUMT 
,TRITIUM 
URANIUM-233 -234 
URANIUM-234 
URANIUM-235 
URANIUM-238 

PCllL 1 I 008 1 008 ~ 008 1 1 
32000 1 -3620 11652 1 11598 1 23713 

4 

PCllL 8 
pC1lL 8 3 67 0 24 165 1 09 
PCllL 3 3 00 1 50 2 37 0 78 3 17 
PCllL 8 5 69 0 06 0 81 197 2 86 
PCllL 12 7 93 0 05 2 37 1 96 4 41 

278 I 

FINAL Page 6 - 60 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW084 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

;TRITIUM I pCdL 1 5 ' 950 10 1 550 00 i 736 96 185 50 

' URANIUM-235 I PCI/L i 4 j 013  I 000  1 0 08 0 06 
URANIUM-238 1 DCI/L 1 5 I 172 1 120 I 1 46 0 24 

i URANIUM-233 -234 1 PCI/L I 5 1 264 200 i 230 0 27 

LOCATION SW084 

929 88 I 
2 57 
0 14 
171 I 

~~ 

Chemical Name 

TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

mg/L 5 45200 36600 40920 3859 44933 , 

mglL 8 8300 600 4588 2858 7560 1 
mg/L 2 4 00 4 00 4 00 0 00 400 , 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

BICARBONATE AS  CAC03 1 mg/L I 5 1 16600 1 13300 1 151 40 1 1254 I 16444 
CARBONATE AS CAC03 1 I 1330 1 1330 1 1330 I 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ACETONE 1 9 00 9 00 9 00 
AROCLOR-1254 PglL 1 1 60 1 60 1 60 

' CARBON TETRACHLORIDE PdL 1 3 00 3 00 3 00 

LOCATION SW086 

METHYLENE CHLORIDE P9/L 6 3000 400 1183 1107 

Chemical Name 

2335 i 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW086 
~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

Y PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ACETONE 1 2 00 2 00 2 00 
CARBON DISULFIDE PdL 1 100 1 00 1 00 
CARBON TETRACHLORIDE Pg/L 1 1 00 1 00 1 00 

‘CYANIDE PdL 2 5 00 2 50 3 75 1 77 
METHYLENE CHLORIDE PdL 1 9 00 9 00 9 00 

LOCATION SW087 

559 , 
1 

Chemical Name 

AMERICIUM-241 PCllL 7 0 34 0 00 0 05 0 13 0 19 
CESIUM-137 PCllL 5 0 53 -0 31 0 17 0 32 049  1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

GROSS ALPHA PCllL 8 43760 32000 38588 4265 

CHEMICAL GROUP METALS 

43023 

CHEMICAL GROUP ORGANICS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

GROSS BETA PCllL 
NEPTUNIUM-237 PCIlL 
PLUTONIUM-2391240 OCllL 

LOCATION SW087 

8 75000 34730 52084 14248 66901 
1 -0 15 -0 15 -0 15 
7 0 03 0 00 0 02 0 01 0 02 

Chemical Name 

RADIUM-226 
STRONTIUM-89,90 
TRITIUM 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

1 

PCllL 5 1 70 110 1 35 0 25 161 
pCtlL 5 2 70 0 40 1 37 113 2 54 
PCllL 8 650000 3,60000 480463 107850 592627 

URANIUM-233,-234 
URANIUM-234 
URANIUM-235 
URANIUM-238 

PCllL 6 33040 25000 28658 3252 32041 
PCllL 2 42000 38000 40000 2828 42942 
PCllL 8 1700 725 11 25 323 14 60 
DCllL 8 260 00 15000 19865 3928 239 50 

I TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

mglL 8 1300000 770000 960625 157898 1124839 
mg/L 5 1500 500 9 20 3 70 13 05 
mglL 5 2800 11 00 1980 709 2717 ~ 

BICARBONATE AS CAC03 1 mg/L 1 8 1 32000 I 24000 1 29300 I 2679 32086 
CHLORIDE 8 I 33000 I 14000 1 21388 1 5647 I 27260 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW088 

Chemical Name 

~ ~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

CHEMICAL GROUP RADIONUCLIDES 

1 AMERICIUM-241 1 PCI/L 1 9 1 044 1 001 1 011 I 016  1 028 1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW088 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

~- 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

CHLOROBENZENE P9/L 1 I 200 2 00 

,METHYLENE CHLORIDE PdL 1 1 300  3 00 
/TOLUENE ClglL 1 , 100 1 0 0  

CYANIDE WlL 4 211 00 8800 

LOCATION SW090 

1 

2 00 

3 00 
13825 5414 19455 

1 00 j 

Chemical Name 

AMERICIUM-241 PCllL 7 0 68 0 01 0 18 0 23 
CESIUM-1 37 PCIIL 5 o a3 -0 14 0 36 0 39 
GROSS ALPHA PCllL 7 88000 5822 28730 281 15 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

0 42 
0 77 

57970 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

~ ~~ 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW090 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

URANIUM-233 -234 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION. SW092 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

METHYLENE CHLORIDE 1 IJg/L I 1 1 1400 1 1400 I 1400 1 
I 

TRICHLOROETHENE 1 I 2 1 200  I 100  1 150  I 071 1 224 1 
CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

~ STRONTIUM-89 90 1 PCllL 
I STRONTIUM-90 PCI/L 
TRITIUM PCIIL 

URANIUM-234 PCllL 
URANIUM-235 PCllL 

I 

URANIUM-233,-234 PCllL 

URANIUM-238 PCllL 

LOCATION SW092 

6 j 074  045  0 57 ' 013 ' 070 
1 0 52 052  1 052  
5 40000 -31 00 11383 17779 29873 

2 4 40 2 60 3 50 1 27 4 82 
7 0 33 0 03 0 14 0 10 0 24 
9 5 80 3 40 4 57 0 85 5 45 

7 4 57 2 51 3 29 0 72 404  i 

~~~~ 

Chemical Name 

BICARBONATE A S  CAC03 mg1L 10 32400 16800 251 70 51 15 30490 
,CHLORIDE mg/L 10 8060 4010 5920 1288 72 59 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

i DISSOLVED ORGANIC CARBO mg/L 8 9 10 3 00 4 76 1 94 678  ~ 

' FLUORIDE mg/L i o  i 058 036 I 050 1 0 07 057 ' 

FINAL 

NITRATEINITRITE ma/L 
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10 i 870  1 380 I 574 I 175  7 56 j . . . . . - - . - 

ORTHOPHOSPHATE 
SULFATE 
TOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 
TOTAL SUSPENDED SOLIDS 

" 
mg1L 2 0 08 0 08 0 08 0 00 0 08 
mglL 10 5890 31 40 4541 8 56 54 32 
mglL 10 56600 33400 45480 8550 54372 
mg1L 9 7 00 3 00 5 04 114 6 23 
mglL 5 1300 700 9 80 2 39 12 28 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 1-DICHLOROETHANE PdL 1 2 00 
AC ET0 N E Pg/L 1 7 00 
METHYLENE CHLORIDE USIL 2 3800 

LOCATION SW093 

2 00 2 00 
7 00 7 00 
1900 2850 , 1344 42 47 

Chemical Name 

. -  
NAPHTHALENE I P9/L I 1 j 100 I 1 00 
TETRACHLOROETHENE I P W  1 1 1 6 0 0  I 6 00 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

100  I 
600 [ 

~ AMERICIUM-241 PCllL 7 0 01 0 00 0 00 , 
CESIUM-137 PCllL 8 1 60 -0 54 0 17 

/GROSS ALPHA PCllL 17 7497 088 9 41 

0 00 0 01 
0 65 085 ’ 
17 26 27 36 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW093 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

AC ET0 N E IJdL 1 8 00 
DI-n-BUTYL PHTHALATE IJdL 1 3 00 
TRICHLOROETHENE IJW 1 100 

LOCATION SW094 

8 00 8 00 
3 00 3 00 
1 00 1 00 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TRITIUM PCllL 9 158900 90000 124304 
URANIUM-233,-234 PCllL 8 3925 005 21 99 
URANIUM-234 PCI/L 2 2800 2800 2800 
URANIUM-235 PClJL 10 1 60 0 03 0 78 
URANIUM-238 PCllL 9 2250 457 1554 

LOCATION SW094 

22921 1481 42 1 
1255 3505 ' 
000 2800 I 
0 42 121 1 
497 2071 1 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SWO95 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW095 

# Max Min Avg Sample 85% 
Chemical Name Units Samples Value Value Value Standard Value 

Deviation 

TOLUENE 1 Pg/L j 1 ~ 0 4 9  I 0 4 9  1 0 4 9  1 I I 

TRICHLOROETHENE I UQ/L ~ 11 I 7 0 0  1 100 I 326 I 147  1 4 8 0  I 
I 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ACETONE 2 I 1480 ' 1200 

BIS(2-ETHYLHEXYL)PHTHAlAT pg/L 1 1 100 100 
BROMODICHLOROMETHANE pg/L 1 ' 400 4 00 
CHLOROFORM vglL 9 41 00 1700 

METHYLENE CHLORIDE PS/L 5 21 00 300 

LOCATION SWIOI 

1300 I 141 1447 I 

4 00 
2767 1049 3857 1 
1000 738 17 68 

1 00 I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

ALUMINUM 1 vg/L 1 9 I 1000 00 I 30 00 I 33522 I 306 85 I 654 35 
BARIUM 12 I 5400 I 2370 I 3669 I 831 I 45 34 

1 390 I 390 1 ' 
VANADIUM 
ZINC 1 uslL 8 I 2900 1 430 I 1399 1 917 1 2352 ' 

GROSS ALPHA 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW101 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

URANIUM-235 1 pCdL 1 7 1 013 1 -001 1 006 1 006  I 0 12 
URANIUM-238 1 PCllL 1 7 I 022 I 004 I 014 I 006 I 0 21 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

TOTAL ORGANIC CARBON 1 mg/L 1 4 1 300 I 170 I 215 1 058 1 275 1 
TOTAL SUSPENDED SOLIDS 1 mg/L 1 9 1 11800 1 600 I 4456 4532 1 91 69 

FINAL Page B - 80 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I AMERICIUM-241 PCllL 1 0 00 0 00 0 00 
~ CESIUM-137 PCllL 1 0 00 0 00 0 00 
1 GROSS ALPHA DCI/L 2 1 80 0 07 0 93 122 

LOCATION SWI17 

I 

221 1 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

 SULFATE 
ITOTAL DISSOLVED SOLIDS 
TOTAL ORGANIC CARBON 

I TOTAL SUSPENDED SOLIDS 

LOCATION SW117 

mg/L 1 3060 3060 , 3060 ' 
mg/L 2 40000 19400 29700 14566 44849 

malL 2 12900 4300 8600 6081 149 24 
mg/L 2 7 00 4 70 5 85 1 6 3  754 ' 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW118 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

~~ ~ ~~ 

CHEMICAL GROUP RADIONUCLIDES 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I alpha-BHC vg/L 1 0 01 
beta-BHC P9/L 1 0 02 
CHLOROMETHANE PdL 1 1700 

I delta-BHC P9/L 1 I 001 
[METHYLENE CHLORIDE 1 1 4 0 0  

LOCATION: SW122 

0 01 0 01 
0 02 0 02 
1700 1700 1 
0 01 0 01 I 
4 00 4 00 I I 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

1 SULFATE 
1 TOTAL DISSOLVED SOLIDS 
j TOTAL ORGANIC CARBON 

LOCATION SW122 

mg/L 9 4300 820 31 74 11 96 4418 1 

mglL 9 54000 11200 34200 14029 48790 ‘ 
mg/L 5 1000 350 5 10 2 75 7 96 1 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

I ’ TOTAL SUSPENDED SOLIDS 1 ma/L I 5 1 1100 1 600  I 780 I 205 1 9 9 3  1 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

I BICARBONATE AS CACO3 mglL 2 24900 19700 223 00 36 77 

,FLUORIDE mglL 2 1 60 1 60 1 60 0 00 

I PHOSPHORUS mg/L 1 0 07 007 1 0 07 

CHLORIDE mg/L 2 10200 9850 10025 247 

1 NlTRATElNlTRlTE mg/L 2 8 20 8 20 8 20 0 00 

LOCATION SW123 

261 24 1 
10282 
160 
820 I 

~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW123 
~~~ ~ 

Chemical Name 

~ ~ ~~ ~ ~~~~ 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Deviation 

' SULFATE 1 mg/L 1 2 1 6760 I 5060 j 5910 j 1 2 0 2  j 71 60 1  TOTAL DISSOLVED SOLIDS 1 msk I 2 I 508 00 I 49400 1 501 00 I 9 90 1 511 30 I 

1 TOTAL SUSPENDED SOLIDS 1 ma/L I 2 600 I 600 1 600 000 1 600  ! 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

ALUMINUM P9/L 
BARIUM P a  
CALCIUM Pg/L 
CHROMIUM UCllL 

LOCATION SW124 

1 1 970 00 1,970 00 1,970 00 
2 8950 6650 7800 1626 94 91 
2 5750000 5520000 5635000 162635 58041 40 
1 1060 1060 1060 

Chemical Name 

COPPER 

i# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

I 

Deviation 

. -  
PdL 2 1340 8 10 1075 375 14 65 

I VANADIUM j PdL 1 1 I 710 1 710 I 710 I I 

AROCLOR-1254 vg/L 
BlS(2-ETHYLHEXYL)PHTHAlAT VgIL 
CARBON TETRACHLORIDE uglL 

1 1 1200 1200 1200 
1 1 00 100 1 00 I 

1 2800 2800 2800 

1 

I 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 

[BICARBONATE AS  CACOJ 1 mglL I 1 1 9340 1 9340 [ 9340 1 
~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW124 

Chemical Name 
# Max M tn Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

STRONTIUM j w/L 
VANADIUM i w L  
ZINC 1 vg/L 

LOCATION SW129 

16 53000 58 50 440 16 10949 554 03 
8 6 30 2 60 4 38 1 20 5 63 
9 15 10 340 7 71 3 65 11 51 I 

Chemical Name 

ACETONE I P9/L I 1 1 200 1 200 I 200 1 1 - 
METHYLENE CHLORIDE j P a  I 1 1 6 0 0  1 6 0 0  1 6 0 0  I 1 

# Max Min Avg Sample 85% 
Units Samples Value Value Value Standard Value 

Devlation 

~~ ~ 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

TRITIUM 
URANIUM-233 -234 
URANIUM-234 
URANIUM-235 
URANIUM-238 

LOCATION SW129 

PCllL 6 100000 5915 28041 1 37015 66536 
PCllL 5 2 60 1 69 1 93 0 38 2 33 
PCllL 3 2 90 1 80 2 50 0 61 313 1 
PCllL 5 0 12 0 00 0 06 0 05 0 12 
PCllL 8 5 20 1 30 2 91 1 26 4 22 

~~~ 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

STRONTIUM-89 90 I PCllL 1 3 i 092 1 077 086 1 008 1 094 ’ 
STRONTIUM-90 j pCUL 1 2 1 059 I -008 1 026 I 047 1 075 1 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW132 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW132 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP RADIONUCLIDES 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW132 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

FINAL Page B - 95 



Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

LOCATION SW507 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

CHEMICAL GROUP METALS 

CHEMICAL GROUP ORGANICS 

1 PENTACHLOROPHENOL 1 !Jg/L I 1 I 500 1 500 I 500 1 1 

I 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Summary Statistics for Surface-Water Data (Detects Only) 
1991 - 1993 

BICARBONATE AS CACO3 rnglL 1 22600 22600 
CHLORIDE mglL 1 3660 3660 
NITRATE rng/L 1 3 40 3 40 

'TOTAL DISSOLVED SOLIDS rnglL 1 34600 34600 
1 SULFATE rnglL 1 4820 4820 

LOCATION SW507 

22600 
3660 
3 40 
4820 
34600 

Chemical Name 
# Max Min Avg Sample 85% 

Units Samples Value Value Value Standard Value 
Deviation 

I TOTAL SUSPENDED SOLIDS I ma/L I 1 I 500 1 500 1 500 1 

CHEMICAL GROUP METALS 

CHEMICAL GROUP RADIONUCLIDES 

GROSS ALPHA 

CHEMICAL GROUP WATER QUALITY PARAMETERS 
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Responses to Colorado Department of 
Public Health and Environment 

Hazardous Materials and Waste Management Division 
Comments on Draft Technical Memorandum No 1 

Industrial Area Surface-Water and Sediment 
Field Sampling Plan (October 1994) 

NAME Harlan Ainscouah, Colorado DeDartment of Public Health and Environment 

Specific Comment 1 

Section 2.1.2: Surface water station SW059 is discussed in deml but is not shown on any 
figure or plate Please show SW059, SW056, SW060 and SW061 on a figure or plate 

L 1  Response to Specific Comment 1 

Figure 2- 1, on page 4 in Section 2, shows the Sitewide Charactenzahon Program Surface-Water 
and Sediment sampling locations Sample locations SW056, SW059, SW060, and SWO61 are 
shown on the east side of the Industnal Area (nght-hand side of map) 

, 
Specific Comment 2 I 

Section 4.1: On Plate 2 please delineate and identify the seven pnmary dmnage basins 

I Response to Specific Comment 2 1 
The seven pnmary drainage basins have been delineated using heavy black lines The dramage 
basin symbol has been included in the legend on Plate 2 

I Specific Comment 3 I 
Section 4.1.3: Dmnage Basin 3 more specifically dmns the northwest pornon of the Industnal 
Area and covers less than 50% of the Protected Area (PA) Dmnage Basms 2, 6 and 7 
combined cover a greater portion of the PA (The significance of the relahonship of the PA and 
the dramage basin is not apparent ) 

(wpf) flars\oul2\tmlra wp5 January 3 1995 
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Response to Specific Comment 3 1 
For the purposes of clanty, Secbon 4 1 3 has been changed to "Dmnage Basin 3 dmns the 
northwest pomon of the Industnal Area and covers less than 50% of the protected area 
Drainage Basin 3 ultimately discharges into the A-senes ponds via Walnut Creek The water 
from approximately six acres of this dmnage basin discharges into the Interceptor Trench 
System Drainage Basin 3 is composed of 144 acres and encompasses porhons of the Protected 
Area Wetland/seep areas are found in the dramage especially near Buildings 111 and 374 
(EG&G 19944) Table 4-3 detals the dmnage charactensbcs for Dmnage Basin 3 'I 

I Specific Comment 4 1 
Section 4.1.7: Ground water flow from DB7 is currently treated in Building 374 with the 
evaporators of Building 910 serving as a backup 

Response to Specific Comment 4 

For clanty, the third sentence in Secbon 4 1 7 has been changed to* "The water collected by 
the Interceptor Trench System is stored in tanks north of the Industnal Area and is eventually 
treated in Building 374 with the evaporators of Building 910 serving as a backup I' 

Specific Comment 5 

On page 12 the statement is made that EG&G quarterly monitonng acbvibes have DQOs 
consistent with the proposed surface water sampling program It is inferred by the Division that 
the high and low flow event monitonng will be more opportunishc than pre-established quarterly 
monitonng efforts Will reliance on the quarterly efforts provide sampling in conjuncbon with 
a sustained spnng thaw as proposed for the high water event? 

Relative to the statement on page 13 that OU13 sampling ( in Central Ave Ditch) may possibly 
be incorporated into this effort, the Division believes that proposed OU-13 achvibes should be 
specifically incorporated into this FSP to meet the overall objechves of this plan If the 
industnalized area is to become a integrated invesbgabon then integrate now not later 

Also on page 13, last paragraph, the statement is made that surface waters will be sampled at 
foundation dram outfalls to support the objectives of the FSP Plate 2 shows only occasional 
surface water sampling stations that coincide with foundahon d m n  sample stahons By example, 
a review of Plate 2 and the foundahon d m n  FSP (OU-8 TM-1) shows stahon 3-23 which 
coincides with foundation dram sampling station FD 516-1 (OU-8, 'I'M-1, Figure 8) However 
other proposed foundation dram stabons southeast of Building 374 (FD-371-2, OU-8, TM-1, 
Fig 7) and northwest of Building 771 (FD-771-5, OU-8, TM-1, Fig 11) are not shown In 
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order to determine the adequacy of an integrated FSP, the Division needs to see a map depicbng 
all sampling stations that will be used to meet objectives 

Additionally, the sparsity of surface water stahons shown on Plate 2 suggest that the objechve 
of charactenzing nature and extent of contamination and to support the subsequent objectwes 
(e g nsk assessment) are inadequate As a further example, why were stahons 1-6 and 1-26 
the only surface stations (Plate 2) selected within Dmnage Basin 17 A more detaded rabonale 
is needed to demonstrate how the objechves will be met 

Response to Specific Comment 5 1 
Query #I 
sustained spnng thaw as proposed for the high water event? 

Will reliance on the quarterly efforts provide sampling in conjunction with a 

Response No, the two programs will be independent to ensure that truly wet season and dry 
season samples are collected 

Ouery #2 Relative to the statement on page 13 that OU13 sampling ( in Central Ave Ditch) 
may possibly be incorporated into this effort, the Division believes that proposed OU-13 
activities should be specifically incorporated into this FSP to meet the overall objectives of this 
plan 

Response We agree and the OU13 sampling locabons have been mcorporated into this FSP 

Query #3 In order to determine the adequacy of an integrated FSP, the Division needs to see 
a map depicting all sampling stabons that will be used to meet objechves 

Response Because the foundation drams are going to be sampled by the OUS effort, this 
campaign will sample only those dram locahons which were producing water dunng the dry 
season These samples will be collected for compmson of concentrabons dunng the wet and 
dry seasons only Plate 2 is a map showing & proposed sampling locabons 

Specific Comment 6 

Plate 2: Subbasins CWAC8 (solar ponds) in DB7 and CWADIV2 in DB4 are not shown, please 
add 

Response to Specific Comment 6. I 
Subbasins CWAC8 and CWADIV2 have been idenbfied on Plate 2 
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I Comments from December 7, 1994 Meeting I 
Please see attached summary of the December 7 ,  1994 meetmg for specific comments 
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